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Why waste hours of labor time 
every day on cleaning operations? 


No other ultrasonic cleaner can do what the Ultracleaner ‘61’ will do—completely 
clean the widest spectrum of stubborn dental soils, from buffing compounds to 
cement ... stand up to hard, constant use . . . do more than one kind of job at once. 
All because the Williams Ultracleaner ‘61’... 


e sends ultrasonic waves pulsing through the solution, creating millions of 
vacuum bubbles to draw off soil 


® gives you constant temperatures of 130° to 140° F. for better cleaning, thanks 
to the integral heating element 


® offers you 4 solutions for specific cleaning jobs, plus a chart that helps you 
choose concentrations and cleaning time 


@ has 4 powerful transducers that conduct energy to every cubic inch of solu- 
tion, averting ‘‘cold spots’’ 


For all these reasons you can rely on the Ultracleaner ‘61’ to clean stone or plaster 
from deflasked dentures, investments from chrome and gold castings and casting 
rings... cement, oxides, calculus and nicotine from dentures and gold... and many 
other problem items, such as dental tools and instruments. 


WILLIAMS GOLD REFINING CO. 


2978 MAIN STREET BUFFALO, N. Y. 


Laboratory. 
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BAKER ORTHODONTIC GOLD SOLDERS 


Baker Solders are named according to their fineness as stamped. They 
have unusual wetting properties, flow freely and form strong, dense, 
smooth joints without gaseous pits. Our solders are not brittle in wire 
form. They are packaged on spools of 5 dwts. to fit our spout containers. 
28 gauge (.013”), 25 gauge (.018”), or very heavy 23 gauge (.022”). In 
1 dwt. pieces, 1 dwt. narrow strips, 2 dwt. wide strips. 14K 450 Fine is 
a Universal Solder used for all types of connections on steel as well as 
precious metals. 18K 650 Fine is higher fusing. We list other Ortho- 
dontia Solders. 


- HIGH QUALITY SEAMLESS TUBING AND TUBES 


We supply Oralium tubes and tubing to fit our wire precisely and is exception- 
almost exclusively because of its hard- ally smooth and uniform. 


ness, non-stretching qualities and high All round tubing has a wall thickness 
fusing point. It does not oxidize and is_ of .012”. 
low in cost. All Baker tubing is drawn All lingual tubes have a wall of .015”, 


Always order half-round Oralium Tubes mounted on a straight piece of 


D-SHAPE TUBES AND POSTS COME HALF-ROUND TUBES AND POSTS TUBES HAVE SYMMETRICAL D-SHAPE TUBE AND 
ON Q@-A SEGMENTED WIRE TO FIT. A SHEET OF SOLDER IN PLACE. POSTS POST COLLAR SNAPS OVER ARCH 
ARE GROOVED OUT TO RECEIVE WIRE. WIRE AND IS PLACED IN PERFECT 
POSITION BEFORE SOLDERING. MADE 
TO FIT .036, .038, .040 ARCH WIRE. 


EXTRA WIDTH OR REGULAR WIDTH 


PREFORMED ANTERIOR 


Made of Nickel-Chrome Stainless Steel only, “™ 

14 sizes supplied plain or with Anterior or eo 

Molar Edgewise Brackets without flanges, 

with genuine Johnson Steel Locks or with © ™ 

JOHNSON 


TWINARCH SQME OF THE DOZENS OF LOCKS, BRACKETS AND 
ATTACHMENTS EXPLAINED IN OUR CATALOG. 


ALL COMBINATION DOUBLE HEADGEAR 
TUBES. SAVE CONSIDERABLE TIME. 


a : TWIN-ARCH ANTERIOR MOLAR SIAMESE McCOY HOWE 
TWIN-ARCH SLIDE PIN EDGEWISE EDGEWISE EDGEWISE OPEN TUBE BRACKET 
TIE BRACKET ATTACHMENT BRACKET BRACKET BRACKET 


WRITE FOR COMPLETE CATALOG, PRICE LIST AND PAD OF POSTPAID ORDER CARDS 


BAKER DENTAL DIVISION 
850 PASSAIC AVENUE ¢ EAST NEWARK, NEW JERSEY 


477 Madison Ave. 55 E. Washington St. 760 Market St. 1111 Wilshire Bivd. THE WORLD'S LARGEST 


New York, 22 Chicago, 2 San Francisco, 2 Los Angeles ‘pomeeraians 
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EQUIPMENT OPERATING 


FURNITURE 


LABORATORY 


INSTRUMENTS 


) Minutes! 


Dear Doctor: 


Have you 5 minutes to look 
through the catalogue we sent you 
a few months ago? There are a 
number of items, exclusively ours, 
that will assist you in saving hours 
of ‘‘Chair Time.’’ 


New brackets—New attachments 
—New tubes—New materials — 
New pliers—New aids. 


Cordially yours, 
Betta Orthodontic Supplies 


ORTHO TUBING? 


BETTA 


: ORTHODONTIC 
BBETTA ORTHODONTIC SUPPLIES 


(250 WEST S4TH STREET + NEW YORK 19 
IT'S ORTHODONTIC... WE HAVE 


SUPPLIES 
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ORTHOBAND 

EXTRAORAL 
TRACTION 
APPLIANCES § 


asy-to-use, quality appli- 
ances at an — price! 


ORTHOBAND ADJUSTABLE 
CERVICAL TRACTION BRACES 


No. 9-K. New %” nylon elastic, extra durable, long- 


Other numbers providing varying degrees of force available. 


ORTHOPAD 
FOAM RUBBER BRACE PADS * © 


No. 8. Individual Pad 14” wide, 7” long; finished edges; 
takes up to 1” wide traction braces. (Also available in con- 


tinuous lengths to make your own Kloehn-Type neckbands.) 
*Patented 


No. 844. Regular length Kloehn-Type Neckband. 
No. 866. Extra long Kloehn-Type Neckband. 


ORTHOBAND PLASTIC ADJUSTABLE HEADGEAR * * 


No. LP200. Low Pull. No. HP100. High Pull. 


Both High Pull and Low Pull Headgears 
are available in sizes Small, Medium and Large. 


covered with acetate satin for extra comfort. 


Individual components 
are available to make 
your own special types 
of appliances. See Price 
List for illustrations. 


Write for Sample Kit, 
Order Forms, Illustrated 
Price List and 
Bibliography of articles 
on extraoral traction in 
A. J. Orthodontics. 


**U.S. Pat. No. 2,968,097 


No. 300. ORTHOBAND WIRE BOWS | 


ge Available in pairs. Stainless steel with pierced eyelet. 
3 sizes: 244” length; 3” length; 34” length. 


For punching holes in Face Bow Wire Guides, Neckbands, etc. 


a 
¥ 
a: Face Bow Guides are made of foam rubber padding 
a 
€ 


Also available, patient's Plastic Appliance Case with Goldmark name and address identifier. 


OBAND COMPANY, INC., ST. LOUIS 1, MISSOURI: 
1000 WASHINGTON AVENUE © WIRE: ORTHOBAND-FAX, ST. LOUIS # PHONE CHESTNUT 1-3025 _ 
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EDITORIAL COMMUNICATIONS 


Original communications, Manuscripts for publication and correspondence relating to 
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Manuscripts should be typewritten on one side of the paper only, with double spacing 
and liberal margins. References should be placed at the end of the article and should 
include, in the order given, name of author, title, journal, volume, pages, and year; 
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are subject to editorial revision. Neither the editors nor the publishers accept respon- 
sibility for the views and statements of authors as published in their ‘Original 
Articles.”’ 


Illustrations. A reasonable number of halftone illustrations will be reproduced free 
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send their schedule of prices. Individual reprints of an article must be obtained 
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Bound Volumes, Publishers’ Authorized Bindery Service, 4830 West Erie Street, Chi- 
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To know why this product helps you do 
your work more effectively, study the 


ANATOMY OF EDGEWISE BRACKE 


Burnishing and é arch wire siot 
by exclusive machining operations provides a 
burr free, smooth finish that will slide freely 
on the arch wire. Friction and binding are re- 
duced to 


Bracket base is machined with a curvature that 
matches the buccal surface of the majority of 
teeth. Bracket does not distort a prefitted 
band. Promotes easier band fitting. 


Wide sweep r tie wings for easier 
tying and cement removal. All burrs under the 
wing are completely removed in a separate 
machining operation to eliminate possible 
obstruction to the tie wire. 


Pre-welded brackets reduces sizes of base by 
nearly 50%. Size reduction of base (shown by 
heavy dotted line) made possible by Unitek 
factory welding service gives you—1. Still less 
distortion of the band. 2. Simplifies band seat- 
ing. 3. Permits wider brackets to be used. 
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For superior EDGEWISE 
appliances...specify UNITEK 
Order from a complete line. Over 1,000 bracket 


styles, sizes, types, wires and accessories are 
offered to you by Unitek. 


Wider selection of bracket sizes. For example, 
the siamese Edgewise bracket is available in 
: four sizes, ranging from .080 to .185. Choices 
= such as these permit selection of best bracket 
for maximum leverage. 


Optimum wing strength is combined with mini- 
mal height to provide you with the most 
practical, workable tolerances available in any 
bracket available today. 


Pre-welding and tack welding services are han- 
dled by Unitek experts to conserve your time. 
Insures accurate bracket placement where you 
want it— angulated, offset or centered. 


Sixteen quality inspection checks are given to 
each Edgewise bracket during manufacture. 
Results, consistently highest quality in every 
Unitek bracket you order. 


Fast, accurate order service. From either New 
York or California, your order is processed im- 
mediately upon receipt. In most cases, orders 
- are shipped within 24 hours after they arrive 
at either facility. 


Make Unitek your preferred source for all 
brackets and accessories. Best quality, micro- 
accuracy, superior design, maximum coopera- 
tion, these are your consistent benefits when 
you order from Unitek. In the west, 950 Royal 
Oaks Drive, Monrovia, California; in the east, 
Suite 711 Lincoln Building, 60 East 42nd 
Street, New York 17, N. Y. 
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ORTHODONTIC 
LABORATORY 


First in Modern Orthodontic Technique 


invites you 
to send your models and prescriptions 
for our new unique 


HAWLEY RETAINER 


IN FLAT WIRE 


This is a new specialty recently added to 
our complete line which includes: 


ORTHODONTIC APPLIANCES 


in GOLD, STEEL, and ACRYLIC 
¢ ANATOMIC POSITIONERS 
¢ MOUTHPIECES 
¢ WHITMAN Elastic APPLIANCES 


All of these appliances reflect our use of the most technically 
advanced methods and ideas. 


THIS IS YOUR LABORATORY ... 


* for extremely careful execution of that special 
idea or design 


* for really custom-made appliances that are 
made to fit with minimum of time and effort 
on your part 


We offer the advantage of prompt and dependable nationwide and world- % 
wide service. Regardless of your location, you get immediate personali 
attention. Our prompt delivery and mail order service is exceptional 
edule is our guide. 


. and your time 


Your questions and ideas stimulate us to greater effort. We 
invite and welcome them. 


BOOKLET available on request 


ORTHODONTIC SPECIALTIES LABORATORY 
Dept. J—122 East 25th St., New York 10, New York 
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PRE-FORMED BASE FOR YOUR ORTHODONTIC 


Redi-Base 
starter package 
contains 12 sets pre- 
formed REDI-BASES, 
(assorted sizes) 80 locks, 
positioner and relator. 

COMPLETE INSTRUCTIONS 
IN EVERY PACKAGE! 


it’s the all-new 


Whitlab 


PACKAGED IN A COMPLETE UNIT FOR BETTER SERVICE 


pre-formed 

pre-polished_ 
permanent ———® 
professional-~,“ mopeis 


eye-catching 


| 
| Mail This Order Now! 


Model making and polishing is a necessary ! Starter Package $17. 
part of dental and orthodontic procedure | Box—one doz. sets plus locks (sml,med.,lg.) $15. 


and yet it is a most time consuming and un- | Box— six doz. sets plus locks (sml,med.,lg.) $80. 
productive operation. REDI-BASES eliminate; p53, 19 doz. sets plus locks (emi,med.,le.) $125. 
this unproductive phase. Used by ortho- | a 
dontists, general practitioners, periodontists | $17, $15. $80. 
and prosthodontists. REDI-BASES are set NAME 
formed, pre-polished bases for orthodontic 

or diwtal thodels: They become an integral | ADDRESS 
part of the cast and are never removed ; CITY ZONE 
from it. Do not confuse REDI-BASES with; 
obsolete model formers. | SLATE 


WHITMAN LABORATORIES, INC. HACKENSACK, N. J. 
Prices—plus postage * Patent applied for 


— CHES 
\ 
PRESENT your Case WITH Re@i-Base | 
| 
tics 
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oTHER DEE propucts 
FOR ORTHODONTICS 
Dee Lock Wire 


Deeortho Band Material 

Decortho Half-Round Tubes 
Dee Solder Wire 


Information about these 
products furnished at 
your request. 


MLS 


DEEPEP 


This gold-platinum alloy combines stiffness with just 
enough flexibility for accurate workability and with 
sufficient “spring back” to function properly where this 
quality is needed. In addition, DEEPEP wire responds 
readily to heat treatment. 


These qualities make DEEPEP wire very satisfactory 
for lingual arches, auxiliary springs, stop springs and 
stabilizers and it is widely used for these purposes. 
You have to use DEEPEP wire to appreciate its ex- 
ceptionally fine working properties. Once you try it, 
we’re confident you will continue to use it. Your dealer 
can supply you. Insist on stamped wire to be certain 
you’re getting genuine Deepep. 


HANDY & HARMAN 


| DEE PRODUCTS GENERAL OFFICES & PLANT 
1900 WEST KINZIE STREET CHICAGO 22, ILL. 
ORONTO 2B, ONTARIO, 141 JOHN ST. * LOS ANGELES 63, CALIF., 3625 MEDFORD ST. 
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NEW! 
the first truly 
specific topical 


anti-inflammatory 


treatment for 


TRAUMATIC LESIONS 


acute and chronie 


oral lesions 


STOMATITIS 


Kenalog Orabase 


a product of Squibb Research in Dentistry 


Squibb ¢ 
the Priceless Ingredient 


September, 1961 


Squibb Triamcinolone Acetonide in Emollient Dental Paste 


clinically proved’ in aphthous stomatitis. denture stomatitis. erosive 
lichen planus . recurrent ulcerative stomatitis . desquamative gingivitis . sto- 
matitis - and in a wide range of traumatic lesions, such as denture sore spots. 


Kenalog in Orabase is an entirely new kind of preparation that provides a unique 
dual approach to the topical treatment of acute and chronic lesions of the oral 
mucosa. It combines a highly effective anti-inflammatory agent, Kenalog (Squibb 
Triamcinolone Acetonide)—a steroid regarded as possessing superior clinical 
effectiveness—with a new, soothing adhesive/emollient paste, Orabase. Relief is 
prompt. Because Orabase adheres firmly to moist oral tissues, the anti-inflam- 
matory benefits of Kenalog are sustained. Even acute, traumatic lesions usually 
heal promptly. 


Kenalog in Orabase is tasteless, odorless. It is supplied only on prescription in 
5 Gm. tubes, with each Gm. providing 1 mg. of Squibb Triamcinolone Acetonide. 


comments on safety: When Kenalog in Orabase is used as recommended 
systemic effects are most unlikely. Local reactions have been observed only rarely. 
However, when the dental patient has tuberculosis, peptic ulcer or diabetes, con- 
sultation with the patient’s physician should precede treatment with any steroid 
agent. The use of any topical steroid is contraindicated in herpetic lesions of 
known viral origin such as herpes labialis, intraoral lesions, such as primary 
herpetic stomatitis, and herpanginas. For complete information, consult package 
insert or write, Professional Service Department, Squibb, 745 Fifth Avenue, 
New York 22, N. Y. ‘Kenalog’® and ‘Orabase’ are Squibb trademarks. 


References: 1. Zegarelli, E. V., and others: Oral Surg. 13:170 (Feb.) 1960. 2. Zegarelli, E. V.; 
Kutscher, A. H., and Silvers, H, F.: J. Periodontol: 30:63 (Jan.) 1959." 3. Katz, E.; Zegarelli, E. V., 
and Kutscher, A. H.: Ann. Dent. 19:40 (June) 1960. 
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the only complete 


x-ray unit for 
orthodontists 


The CephalometriX is the first complete, com- 


pact x-ray unit ever designed specifically 


for producing sharp, brilliant cephalograms 


and intra-oral radiographs in the orthodontic 


office. 


Designed and manufactured by Universal 


X-ray Products, Inc., one of the largest pro- 


ducers of self-contained x-ray equipment in 


the world. 


The CephalometriX is the first unit of its 


kind to be produced on a production line 


basis in a modern, air conditioned plant 


with the very latest precision equipment. 


The CephalometriX eliminates the old-fashioned procedure of fastening individual components 


to the wall. IT HAS REVOLUTIONIZED PROCEDURES OF ORTHODONTIC RADIOGRAPHY! 


SEND TODAY for complete in- 
formation and down-to-earth prices. 


The CephalometriX is made for and 


— distributed by— 
MOSS X-ray and Medical 
NAME 
Equipment Co. 
ADDRESS 1672 West Ogden Avenue 


Chicago 12, Illinois 
CITY STATE U.S.A: 
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ORDER SPECIAL 
PRODUCTS AS 
IF THEY WERE 
STOCK ITEMS 


Skilled technicians in DCA 

laboratories have developed 
improved methods and new 

sil products that save the 
orthodontist time and 

lly money. If there’s a special 
item you've been wanting, 

ms contact DCA. 
The special products 

itic illustrated on this page 
are = a few of DCA’s 
regular stock items. 
And remember, regular 
products are special ; 

sal products at DCA because 
every item carries DCA’s 

ny guarantee of satisfaction 
plus dependable, complete 

in and accurate service. 

its 

ne 

int 

its 

n- 


PREFORMED ARCHES 
Sizes may be mixed for quantity 
savings. 

ROUND .016, .018, .020, .022 

doz. $1.50 gross $16.25 
RECTANGULAR .019 x .026, 

018 x .022, .018 x .025, .0215 x .027 
each .45 doz. $5.10 


If you would like a copy of 
° DCA’s catalog, write us. 


DENTAL CORPORATIO @ 
OF AMERICA 
INDIRECT BANDING SPECIALISTS 
278 Carroll Street, N. W. 
Washington, D. C, TAylor 9-22 


REPARED BY KENNETH L. NATHANSON ASSOCIATES © DCA 1961 
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BARNET JAFFE 
TECHNICIAN 
for 


COMPLETE ‘ORTHODONTIC 
SERVICES 


Specialists in... 


A record of dependability built on performance 


Servicing 


ORTHODONTISTS 


RETAINERS & BITE PLATES 


HAWLEY EXPANSION-SPLIT PLATES 
FOGEL CROZAT 

SVED JACKSON APPLIANCES 
WHITMAN ORAL SCREEN 


INDIRECT BANDING 


SPLINTS (OF ALL DESCRIPTIONS) 
ADAMS ARROWHEAD CLASPS & SPRINGS 
HIGLEY SPRINGS 


Elgiloy Used For All Springs 


for the most 
consistently accurate 
retention 


OUR RETAINING APPLIANCES 
ARE YOUR ANSWER!! 


150-08 LIBERTY AVENUE 
JAMAICA 33, L. L, N.Y. 
AXtel 7-6640 
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...iS the profession’s 
‘favorite toothbrush”’ 


For very good reason, Py-co-pay is the out- 
standing first choice of the dental profession 
among toothbrushes. That reason is 
superiority ... 


In design—first in professional standards— 
small, narrow head 1" long; uniformly trim- 
med bristles; straight, rigid 6" handle. 


In patient benefits—fits better in lingual areas, 
covers each brushing position thoroughly; 
patented ‘“Duratized’’* natural bristles last 
longer. Nylon and natural brushes are “‘Ster- 
atized’’* to inhibit bacteria for the effective 
life of the brush. 


PLUS THESE SPECIAL FEATURES 


@ Py-co-TIP—fiexible rubber tip for interdental 
stimulation. 


@ Choice of bristle texture to meet every need 

—medium, hard and extra hard nylon; 

**Softex”’ multi-tufted nylon; hard and extra 

hard natural. Junior brush in medium nylon. 

Widely distributed thru retail stores so that 

patients can easily follow their dentist’s specific 

e : recommendations. 

Available to the profession at special low 

prices for patient instruction in oral hygiene. 

*T.M. 


BLOCK DRUG COMPANY, INC. 
Jersey City 2, New Jersey 
= recommended by more dentists than any other toothbrush 
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Get On The Right Track... 
Switch T 


New Design Milled Edgewise Brackets. This 
new design provides more working space in 
the wing area which allows the extra room 
for placing and tying of ligature wires and 
simplifies cement removal—makes this part 
of your job easier and faster. 
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Chromex Edgewise Brackets have pre-curved 
welding flanges, all smooth, non-irritating 
surfaces, rounded edges and are highly 
polished. 


Available in... 


GT-1 Anterior Edgewise 
Brackets 


GT-2 Posterior Edgewise 
Brackets 


GT-3 Wide Double Edgewise 
Brackets 


GT-4 Medium Double Edge- 
wise Brackets 


GT-5 Narrow Double Edge- 
wise Brackets 


GT-6 Extra Wide Double 
Edgewise Brackets 


PREWELDING SERVICE—Any of the above brackets may be 
obtained as Prewelded Band Material Assemblies, securely and 
precision welded on our electronic equipment. 


Compare Chromex Quality and Economy! 


Write for our price listing of Brackets and Prewelded 
Assemblies. See how you can save 25% of your actual 
costs. 


Chromex ... today’s best buy! 


GILBERT W. THROMBLEY, INC. 


33 West 42nd Street, New York 36, N.Y. 
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BRUSHES 


... scientifically designed to fit 
your patient’s particular needs 


New 5-row 

with multiple tufts 
in natural bristle 
or flexible Nylon 


DUAL-ACTION 


Unique center-row groove 
with longer outer rows for - 
spread action; increased 
brushing strength; reaches 


all crevices, around 3-row, dual-action 


and under appliances. 
JUNIOR 


For the small child. 
Flexible Nylon bristles. 


Note center 
row groove 


Long tufts 
for picking; 
reaches last 


molar. For Free Sample 


: write BI-PO Company 
4-row, contoured 616 University Avenue, 


b) H 0 RTY Palo Alto, California 


Natural or Nylon. Gets in For Professional Supply 
and under embrasures. ‘ order from your 


orthodontic supply 
clealer 
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Medieval farmers measured their wealth in terms of cattle - 
or aver, as such property was termed in Old French. 

Householders of the twelfth century were not troubled by income 
tax laws, but they had their problems. Not the least was the require- 
ment that every free farmer's aver should include anumber of work 
horses, so that his lord could use them as baggage carriers in his 
military campaigns. A stipulated number of these beasts constituted 
yy a man's average, and he was punished if he failed to keep that 
| number available. 

But the requirement was in terms of horsepower. So if a man 
owned few horses, it was necessary for him to keepa larger number 
of donkeys or oxen. Thus, the total number of stock might vary, 
but his average had to remain constant. Gradually the term spread 
| to include its present meaning. * 
| Of course, at T-P Laboratories we don't apply the term average 
to Tooth Positioners. There's no such thing -- all our appliances 
are custom-made to the highest standards. Is there something less ? 


*Quoted from the book ‘‘Why You 
Say It’? by Webb B. Garrison, with 
the kind permission of the author 
and the publisher, Abingdon Press. 


TP LABORATORIES, 


POST OFFICE BOX 73 LAPORTE, INDIANA 
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The symbol 
of ploneering, 
progress, 
& leadership...... 
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ia ocky Mountain’s Eastern Office, Suite 1821, Empire 
State Building, New York, N. Y. offers you the most complete 
orthodontic demonstration and service facilities available. 


Our philosophy has always been to provide the widest possible 
selection of appliance fabricating materials and equipment that 
reflect the many demands of your profession. And since you and 
every orthodontist operates as an individual you desire only those 
items that fit your particular needs. The sifting and selecting of 
those items is sometimes difficult due to the vast number of prod- 
ucts and electro-mechanical units available. 


However, Rocky Mountain’s Eastern Office has a functionally 
designed demonstration room providing you with the means of 
an intelligent logical review and selection of all Rocky Mountain 
time saving materials and equipment. 


Kach and every attachment, band, type of wire and instrument is 
displayed for a quick effective review and for actual handling. 
Rocky Mountain welding and polishing units are set up to per- 
form their respective functions. 


We welcome you individually or with your colleagues to visit our 


wa 
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fine modern air conditioned Eastern Office. Definite appointments 
may be arranged to review and demonstrate any of our materials 
and techniques. 


For example: Elgiloy Wire Techniques require a basic under- 
standing concerning the various available tempers as well as the 
heat treating procedures involved. Rocky Mountain has several 
‘‘light wire’’ attachments which may fit your particular technique 
demands. And of course, new refinements are continually being 
added to our Complete Program of Prefabricated Seamless 
Bands. The NEW Variance Control spot welders are now ready 
to offer you even greater welding versatility in addition to the 
popular electric soldering techniques. 


The Eastern Office packing and mailing facilities are operated 
by trained personnel. The shipping room is well stocked with 
Rocky Mountain materials for immediate delivery. ** (see below) 


Also our trained administrative staff provides you with maximum 
efficiency in handling orders, literature requests, and all other 
services to assist you in every respect. 


Rocky Mountain’s Eastern Office, the Denver Home Office, and 
the San Francisco Office, backed by a quarter century of pioneer- 


ing, progress, and leadership, are at your service. 


**Pre-welded Assemblies (due to their prescription nature) are fabricated and shipped from 
the Denver Home Office. Orthodontic welders and polishers (because of various custom 
features) are also supplied from Denver. 
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President's address, 
Great Lakes Society of Orthodontists 


HUNTER I. MILLER, D.D.S., M.S. 
Flint, Mich. 


ELCOME to the Cincinnati meeting of the Great Lakes Society of Ortho- 

dontists. I know that most of you are in Cincinnati for this high point of 
the meeting—the reading of the president’s address. However, I have news 
for you: there is more! We believe that we have planned a very stimulating 
program—scientifically, clinically, and socially. 

I want to thank the Cincinnati area orthodontists and their wives who have 
worked so long and so diligently in the planning and preparation of this meeting. 
The men and women who have done all this have been duly credited in the 
official program, but I feel that this is modest recognition indeed for the time 
and effort involved. I know that I speak for all of them when I say it is their 
hope that you will enjoy the meeting they have arranged for you. 

First, I would like to thank Dr. Herbert Frankel who has served as general 
chairman and spark plug of all the local arrangements. He has ineubated, 
planned, and lived this affair for nearly three years. He has had moments 
of bitterness, none worse than when we were required to set three different 
dates for our meeting before we could finally pacify all segments of the member- 
ship. Each time, Herbert rearranged everything and went on to even greater 
heights of the planner’s art. He has done a tremendous job for our society. 
Assisting him were a loyal cadre of Cincinnati area orthodontists and their 
Wives. 

I wish to thank Sam Ackerman, our hospitality chairman, and Mrs. 
Ackerman, chairman of the local Women’s Committee. Incidentally, these 
ladies have gone all out to ensure our wives a pleasant stay in Cincinnati. Also 
to be thanked are the following committee workers: Dr. and Mrs. F. M. Deuschle, 
Dr. and Mrs. E. C. Hissett, Dr. and Mrs. W. R. Schmidt, Dr. and Mrs. L. J. 
Lowery, Dr. and Mrs. C. R. Dunean, Dr. and Mrs. T. B. Martin, Dr. and Mrs. 
E. Desatnik, Dr. and Mrs. D. S. Louie, Dr. and Mrs. M. Mayerson, Dr. and Mrs. 
W. W. Duvendeck, Dr. and Mrs. A. B. Lewis, Dr. and Mrs. H. G. Frankel, and 
Dr. and Mrs. S. P. Adams. 


Presented before the Great Lakes Society of Orthodontists, 
Cincinnati, Ohio, Nov. 28, 1960. 
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I want to thank Robert Coleman for assembling a group of outstanding 
clinicians for our table clinics tonight. Our talented secretary, Ed Cheney, 
has gone far beyond the eall of duty in the assistance he has given your presi- 
dent. Tom Crouch is to be thanked for our scientific program, and Floyd 
Arnold is acting as host to our visiting essayists. 


It is customary in these closing hours of a presidential term for the retiring 
executive to point with pride to the accomplishments of the past, to view with 
alarm the crises of the present, and to offer modest recommendations for a 
better future. 


I view with alarm the preceptorship problem. Orthodontics is a specialty 
whose business is to deal with malocclusion. It does not matter what causes 
the malocclusion or why it occurs; it is still the orthodontist’s responsibility to 
understand and to correct (or to help correct) malocclusion. Toward this end 
the orthodontist is required to devote two years to specialized training, beyond 
his training for a dental degree, to develop a threefold ability: 


1. To understand the basic phenomena which produce malocclusions. 

2. To foster the individual background required for proper diagnostic 
and treatment procedures. 

3. To create and use skills and techniques that are adequate to insti- 
tute and control the required therapy. 


In spite of the foregoing requirements, we are presently turning over, or per- 
mitting to be turned over, decisions about malocclusions to persons who do not 
have sufficient training to properly engage in practice. 


Orthodonties as a specialty is growing up. As it passed through its early 
and respected infancy under Dr. Edward H. Angle, it achieved a substantial 
and good beginning. Dr. Angle insisted that the problems of malocclusion were 
quite different from the ordinary problems of dentistry and that, consequently, 
a person entering this field of dental practice should have special and advanced 
training beyond that given students of general dentistry. At that time the 
only access to this specialized training was made available by the few who had 
undertaken the individual study of orthodontics. These self-taught orthodontic 
specialists were versed in both knowledge and understanding of this subject 
well beyond the resources then made available at the universities. This fact 
in itself, at that time, made preceptorships not only desirable but necessary. 

Gradually, however, the services and knowledge of these pioneers have 
been made available to the universities, where powerful and comprehensive 
teaching centers have been formed. Without developing this history, which 
you all know, or belaboring the point further, we must realize that we have 
come to a situation where preceptorships are dangerous—not only to the persons 
who undertake them but also to the welfare of the profession as a whole. No 
man has within himself either sufficient knowledge or sufficient resources to 
give proper professional training to a person who is going to have the right 
at the conclusion of that training to call himself an orthodontist. 

I realize that the American Association of Orthodontists has set 1967 as 
the final date for inaugurating preceptorships, but a profession is shortsighted 
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indeed to continue an outmoded technique of training for another ten years, 
when all of us know that it would have been more sensible if we had discon- 
tinued preceptorships ten years ago and thus avoided the stigma of adolescence 
and immaturity. 

Another disturbing situation facing orthodontists is the booming activity 
of the ‘‘two-week specialist’? and the general practitioner coached or guided by 
the commercial laboratory. These people are now undertaking complex and 
difficult orthodontic treatment. They no longer limit themselves to mild pre- 
ventive and corrective measures. They are casual and haphazard in their ap- 
proach to orthodontic problems. Too often they not only misdiagnose cases, 
but they also treat cases in such a way that they seriously damage the welfare 
of the patient and the prestige of our specialty. Too often they have to be 
bailed out of their professional ineptitude by a properly trained person who is 
then forced to cover up activity bordering on malpractice. Serious problems of 
dental ethics arise in this connection. 

Another issue which requires decision is the role of the pedodontist in 
orthodontic therapy. Here we all realize that the university-trained pedodontist 
rightfully and correctly is receiving some orthodontie training. The bitter 
bone of contention in many graduate dental schools today is the extent to which 
this added training in orthodontics should be given to students preparing to 
become specialists in the field of pedodontics. These students are demanding 
more and more orthodontics. Personally, I do not know where this training 
should stop. I do believe, however, that it should stop considerably short of 
orthodontic speciality status. It should be sufficient to enable the pedodontist 
to do sensible work in relatively simple eases, and it should be enough to 
augment his good foundation in child development and in long-term dental 
planning. Because the dividing line between the two specialities is not clear- 
cut and because this is a poorly defined area of overlapping training, it would 
be helpful and make for a better future in the dental profession as a whole, if 
we, the orthodontists, worked with and advised the universities in making de- 
cisions as to the correct amount of technical and academic training needed in 
each field in order to interlock these independent but interdependent specialities 
more powerfully. 


Currently there is much turmoil and argument at the top level of the 
American Dental Association and the American Association of Orthodontists 
over the licensure of specialists. The Committee on Education of the American 
Dental Association has prepared proposals for approval by the House of Dele- 
gates at the Los Angeles meeting to require certification by a speciality board 
before a person could offer his services to the publie as a specialist. This ruling 
was to apply to all specialities of dentistry. The A. D. A. was and is demanding 
that our American Board of Orthodonties certify a specialist before he begins 
practice. 

The American Board of Orthodonties and the officers of the American 
Association of Orthodontists are insisting that this is not the role or the purpose 
of the A. B. O. They insist that the function of our Board is to examine men 
five years or more after they have been in exclusive practice and then to grant 
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them the status of a diplomate of the Board if they present evidence of definite 
achievement in the field of orthodontics. As a result of the opposition voiced 
by the specialties in Los Angeles, the A. D. A. committee agreed to table action 
on their demands for one year, but there was no evidence that the same demand 
would not be brought to the House of Delegates at the 1961 meeting. 

Ten states have laws controlling the licensure of specialists on a legal basis. 
It would seem to behoove the voters, the specialists, and the dentists of the 
remaining forty states to take steps to secure similar legislation to protect dental 
as well as public interests. To foree our American Board of Orthodontics to 
certify persons on a national basis before they begin practice would destroy 
the purpose of our Board. 

If, as seems probable, the A. D. A. persists in its demands for certification 
by organized orthodontics in the states that do not have state licensure, then 
some form of certifying board should be established by the A. A. O. in each 
state to handle this certification at the local level and on a local basis and thus 
allow our American Board of Orthodonties to continue functioning in its 
traditional role. 

Now I would like to bring to your attention my prize problem. It is the 
advancing socialization of the healing arts. Candidly, I think that we are past 
the stage of worrying about socialization—I know that we are moving into it. 
High school groups use it as a topie of debate. The new Administration as- 
suming office in Washington in January is unequivocally committed to further 
socialization of medicine. 

We are all familiar with the fact that there are medical and dental pro- 
grams operating on the Pacific Coast on a panel basis. Most of these panels 
function with a salaried personnel working for industrial, union, or insurance 
groups. We have read with mild alarm what is happening to dentistry in the 
far western Canadian provinces of Saskatchewan and Alberta. Probably the 
alarm is mild because we are a little uncertain as to just where Saskatchewan 
and Alberta are, and we tend to assume that what is happening there cannot 
happen here. But, gentlemen, we are closer than you think. 

Within the past few months the UAW-CIO in Michigan has announced the 
inauguration of its own medical program on a prepaid insurance basis. The 
group will employ a salaried medical panel and provide its own hospital facil- 
ities. In addition, plans call for offering this panel service to other groups 
outside of the UAW-CIO. The medical specialists are already employed, and 
this is right here in our Midwest. The Riggers Union in Detroit is currently 
employing a dentist on a closed-panel basis. The employment of panel dentist 
specialists cannot be far behind. Do not think for a moment that they will be 
unable to find dental personnel to staff these positions. Why will they find 
orthodontists among others? Because they pay high salaries! 

I ean go into orbit at this point and visualize a very dark future in which 
it is not unreasonable to expect to find orthodontic clinics being run on a 
mechanistic assembly-line basis rather than on a satisfactory professional basis. 
I can offer no easy solution to this socialization problem. I can, however, urge 
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that all of our dental groups give serious, judicious, and immediate opposition 
to what appears to be an unwise and dangerous trend. One serious and ju- 
dicious suggestion that I would make to an orthodontic group would be that we 
conduct our practices in such a way as to avoid pricing ourselves out of the 
market—and out of business. 

Now let me conelude on a happier note. Orthodontics has accomplished 
much in the past; we are doing well in the present; and if we keep ourselves 
a well-trained and competent specialty, alert to the problems and issues of the 
moment, we can provide effective opposition to further socialization rather than 
helplessly drifting into it. 

I thank you, gentlemen. 


Mort FouNDATION BLpG. 
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The effect of ionizing irradiation on the 


developing maxilla and mandible 


JOHN J. BYRNE, D.D.S. 
Chicago, Ill. 


INTRODUCTION 


THE RESULT of continual evaluation of the effects of ionizing radiation is that 
the decrease in the permissible dose has accompanied the acquisition of knowl- 
edge concerning the hazards associated with this form of energy. In 1935 the 
magnitude of 0.1 r per day was established; in 1946 it was reduced to 0.3 r per 
week. Only ten years later 5 r per year, or 0.096 r per week, was the acceptable 
level of total-body irradiation. Currently the emphasis is placed on restricting 
the total dose that may be accumulated during the reproductive period (to age 
30) to 50 rem. This is to control, if possible, the normal spontaneous mutation 
rate, for estimates of the dose necessary to double the rate of mutation formation 
range from 3 to 150 r. 

A statistical survey of radiologists by Macht and Lawrence! indicated a 
small but significant difference in abnormalities occurring in the first generation 
when a parent received light prolonged doses of ionizing radiation. The pertinent 
anomalies reported were clefts of the lip or palate, or both, and missing teeth. 
Genetic factors are not a primary concern of this article, however; nor is the 
rise in background radiation, except when the contributing factors may be me- 
tabolized by the individual and become a permanent constituent of a tissue or 
organ. Our area of interest is the more immediate effect of ionizing radiation 
on growing bone. Ionizing radiation is commonly used on bone for diagnostic 
purposes in dentistry and in the specialty of orthodontics. The routine cephalo- 
metric roentgenogram contributes greatly to our analysis and understanding of 
growth in the head and face. Consequently, certain areas are examined fre- 
quently when disturbances of structure or function are evident. The capabilities 
of x-radiation to produce serious damage in bone are well known. The effect on 


This thesis, which was given as a partial fulfillment of the requirements for certi- 
fication by the American Board of Orthodontics, is being published with the consent 
and the recommendation of the Board, but it should be understood that it does not 
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growth centers in the maxilla and mandible, with subsequent development of 
deformities has rarely been reported and is poorly understood, as is the mecha- 
nism by which the x-ray influences the physiologic activity of the cell. In this 
article I will attempt to evaluate some aspects of this action. 


REVIEW OF THE LITERATURE 


It has been known for many years that, experimentally, x-ray irradiation 
was capable of inhibiting growth in bone.? Besgard and Hunt* showed the re- 
tardation to be influenced by the growth rate of the region exposed. The areas 
most accurately studied in man have been the long bones, spine, and ribs. Lang- 
enskiold* presented a classic report of a delayed growth disturbance evident 
ten years after irradiation of the femur and tibia during prolonged fluoroscopic 
examination. 

Stevens’ described an interesting case in which a 4-month-old infant had 
an extensive nevocarecinoma of the skin. The upper two-thirds of the femur and 
lower quadrant of the vulva were irradiated. At 122 r per dose, 976 r was given 
in eleven days. Two months later 840 r was given in eighteen days. Shortening 
was evident at 15 months, and the leg was 2 inches shorter at 4 years. However, 
the child did walk at 18 months. The x-ray exposure factors were as follows: 
200 kv., 1 mm. copper, 1 mm. aluminum, 30 Ma. at 50 em. 

Bloom® observed several effects on spine. A tissue dose of less than 1,000 r 
produced no defects, regardless of age. At 1,000 r to 2,000 r, changes were minor 
if the child was over 2 years old. However, exposure above 2,000 r in children 
under 2 years caused definite growth disturbances. There were changes in the 
epiphysial plate and horizontal lines of delayed growth. Beyond 5,000 r injury 
was permanent, although function might be preserved. The characteristics of 
the irradiation were not specified. 

Neuhauser and associates’ found no demonstrable damage to the spine at 
1,000 r, regardless of age. However, 2,000 r caused injury, regardless of age. 
In patients over 2 years of age, 1,000 r to 2,000 r produced only minimum dis- 
turbance. He found that epiphysial growth was retarded at 600 r, but there 
was no detectable stunting at 500 r. A single exposure of 1,200 r produced com- 
plete epiphysial arrest. 

In the immature bone there was devitalization of osseous structure, resulting 
in demineralization, avascularity, and subsequent fractures. Catabolic processes 
were more readily affected, and there appeared to be greater damage to osteo- 
clasts. 

Krabbenhoft® found demineralization to be essentially permanent at 3,500 r 
to 4,500 r. Severe damage or death oceurred at 5,000 r to 8,000 r, and benign 
lesions so irradiated occasionally became malignant after ten to fifteen years. 

There have been numerous reports concerning the effect of ionizing radia- 
tion on the developing dental system.® Unfortunately, the dosages involved are 
rarely known. 

Wildermuth and Cantril’® conducted an extensive survey of radiation ne- 
erosis of the mandible. Gowgiel,’* in an excellent experimental study of the 
Macacus rhesus monkey, demonstrated the dosage at which necrosis occurred, 
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its initial location, and the mechanism of the reaction in the critical area. He 
also reported that root development was destroyed at 4,500 r to 5,000 r. Teeth 
usually erupted and were retained by the gingiva at the stage of development 
that was present when irradiation occurred. Occasionally some teeth were anky- 
losed and underwent resorption. 

The first exposure of a population group to intense irradiation occurred in 
the atomic bomb explosions at Hiroshima and Nagasaki in Japan. The Atomic 
Bomb Casualty Commission has supported extensive and continuous observa- 
tions to determine the effects of ionizing radiation from atomic bomb explosions 
on the offspring of women who were pregnant or of child-bearing age and living 
in the affected cities. Another subject of critical investigation has been the effect 
of radiation on children of these regions. 


Sutow and West’? reported anomalies of the ribs, spines, and hands of 
children exposed in utero to the effects of the atomic bomb. Of 1,771 female 
survivors from within 2,000 meters of hypocenter, 99 were pregnant. Of the 75 
children born, 74 were alive in 1952. At 4,000 meters to 5,000 meters, 113 of 
1,744 women survivors were pregnant. From this group 98 children were alive in 
1952, and 91 were available for examination. These children would have been 
approximately 7 years old at that time. No abnormalities of facial bones were 
reported in either group from Nagasaki. 

Greulich, Crismon, and Turner,'* in a 1950 physical growth and develop- 
ment survey of both Nagasaki and Hiroshima children, showed that height, 
weight, and skeletal development were retarded five and one-half years after 
the bombing. Boys showed significantly more retardation than girls. The effects 
of thermal irradiation may have contributed to some of these groups. Renolds*® 
observed that the children within 1,500 meters of hypocenter who experienced 
severe radiation symptoms tended to lag considerably behind those who did not 
have these complaints. However, cranial or facial anomalies were not evident. 


Microcephaly, both with and without mental retardation, was reported in 
children exposed in utero to atomic bomb radiation. The diagnosis of micro- 
cephaly was based upon measurments two or more standard deviations below 
those of control Japanese children of comparable age and sex. Both Plummer™ 
and Sutow® surveyed this aspect. Twelve of the Hiroshima children were micro- 
cephalic, and ten of these were mentally retarded. The two microcephalie chil- 
dren of the Nagasaki group were also mentally retarded. These reports were the 
first indication that irradiation had affected a developing fetus, altering its 
eranial growth. 

Diseussing the delayed effects within the first decade from exposure of 
young children in Hiroshima, Miller’ analyzed the critical distance for exposure 
and the critical periods of gestational age during which head growth might be 
influenced. Within 1,800 meters, unless shielded, victims received ionizing radia- 
tion of consequence. Beyond this distance, however, the drop-off was rapid and 
the amounts unimportant from the standpoint of immediate effect. Microcephalic 
children with head circumference more than three standard deviations below 
normal were between the gestational ages 7 and 15 weeks when irradiation oc- 
eurred. At 7 to 15 weeks all eight children at 1,200 meters were affected as were 
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four of twenty-two children at 1,200 to 1,500 meters and four of sixteen children 
at 1,500 to 1,800 meters. At 16 to 25 weeks two of twenty-three microcephalie 
children were in the 1,200 to 1,500 meter range. In the 1,200 to 1,500 meter 
radius, the two children who developed mongolism were between the gestational 
ages of 7 and 15 weeks. From this we may conclude that the fetus up to 25 weeks 
of age might be affected if it was within the 1,800 meter zone. The amount of 
ionizing irradiation received by the mothers of these children is difficult to 
assay. However, nine of fifteen suffered epilation, and six had purpura. Similar 
eases of microcéphaly were shown by Murphy* to have resulted when women 
in the first half of pregnancy were accidentally overexposed to irradiation for 
the treatment of disease in the pelvie area. 

Ohata’® detected no significant difference between exposed and nonexposed 
children with respect to the development of molars at 6, 12, and 13 years. De- 
velopment of the head was similar in both groups. Tirasaki and Shiota®® found 
hypoplasia more common in exposed groups and earies more evident, especially 
in deciduous teeth. There was no difference, however, in root formation or erup- 
tion time. 

Localized oral lesions three to six weeks after the explosion were reported by 
DeCoursey.”! Acutely ill persons presented ulceration and hemorrhage of the 
mucous membrane resembling adult noma. These patients died. Symptoms of 
the less severely injured were those of aplastic anemia or leukemia. Because of 
the fatal nature of this irradiation, the victims did not survive long enough to 
exhibit growth deviations or even osteonecrosis. Consequently, these cases can- 
not serve as an indication of the amount of radiation in the area. This, however, 
would be about 400 to 600 r. 


The reports just cited indicate the extensive nature of investigations con- 
cerned with the effect of ionizing radiation on growing bone. However, virtually 
all of these investigations are characterized by a common deficiency. The specific 
quantity of ionizing radiation responsible for alteration of the pattern of de- 
velopment was unknown or the range of dosage was quite variable. 


In our area of special interest, the face and jaws, there is a paucity of reports 
of cases in which x-ray radiation or radium has altered or terminated growth. 
Ordinarily, the experience with irradiation occurred at an early age and was 
reported several years later by another person. Detailed information of the 
therapeutic procedure was rarely available. The four case reports that follow, 
revealed by a search of the literature, involved injury to the face or jaws. 


CASE 1, Dechaume and Chauepe?2 reported a case in which unilateral roentgenothera- 
peutic atrophy of the ramus followed radiation treatment. 


History. The patient was a 19-year-old boy with an asymmetrical face which was flattened 
in the masseteric region. The patient’s history revealed that a few weeks after his birth an 
angioma had appeared in the right masseteric region. This was first irradiated when the 
patient was 5 months of age; six doses of 300 r each were given. Five years later the area 
was irradiated again for treatment of a submaxillary adenitis following an incision; at 
that time four doses of 300 r each were given. Thus, a total of 3,000 r was received by this 
region before the patient was 6 years of age. 
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The deformity began when the boy was 12 years old, and it progressed.* 
Findings. 
Length of body: Go-Gn was the same on both sides, within 1 to 2 mm. 


Ramus height: The linear measurement of gonion to glenion was 3.5 em. This 
is 2 cm. less than on the left side.* 


Mazillary arch: Clinically, the right second premolar was missing. Intraoral 
roentgenograms confirmed the absence of both the right second premolar 
and the third molar. 


Mandibular arch: The right second deciduous molar was retained, and the 
second permanent molar was missing. Roentgenograms indicated the ab- 
sence of the second premolar and the second and third permanent molars. 
The roots of the first permanent molar were destroyed, but the crowns 
were normal. 


Arch form: Occlusion was excellent and arch form was regular. 

Occlusal plane: The curve of Spee was upward and to the right. 

Mandibular angle: The mandibular angle was 140 degrees on the right side 
and 120 degrees on the left. 


CASE 2. In 1947 Kisfaludy23 reported a case in which underdevelopment of the man- 
dible occurred as a side effect of irradiation therapy. 


History. On June 7, 1936, a 10-year-old boy was given irradiation treatment for a tumor 
(lymphoepithelioma). On four consecutive days 120 mgh moulage was applied to the tumor 
and 120 mgh of radium to each side of the base of the tongue. This relieved the symptoms. 
X-ray therapy was then instituted. Nineteen doses of 100 to 150 r each were directed to 
both sides of the mandible in the submandibular field, making a total of 2,500 r. The tumor 
atrophied to a hard, pea-sized mass and was electrocoagulated. In January and November of 
1937, and in February of 1938, radium treatment to the right side of the base of the tongue 
was given on three consecutive days with 100 mgh of radium. 


Findings. In 1939, three years after therapy was begun, cessation of growth was per- 
ceptible. Examination on May 22, 1947, showed atrophy of the right half of the tongue. 
There was hypertrophy of the left side, with deviation to the left. 

The maxillary denture was complete, but in the mandible three teeth were missing. 

The mandible was small but symmetrical. The underdevelopment extended evenly to the 
body and ramus. The mandibular anterior area was 0.5 em. ‘‘behind the upper.’’ Molar 
occlusion was possible because of ‘‘outward, upward’’ positioning of the teeth (probably 
occlusal elongation with mesial crown inclination). 

Kisfaludy believed that the mandibular asymmetry was due to x-ray irradiation. If it 
were due to the radium one side would have been affected more than the other, as was seen 
on the tongue. 


CASE 3. In 1955 Murai24 reported a case of radiation injury to the teeth and jaws. 

History. The patient was a 12-year-old girl who was born with a hemangioma of the 
entire mandible. For seven days after birth the patient received short-distance irradiation 
after the method of Chaoul. Irradiation was confined to the affected area. For six months 
it was administered once each week for a period of three to five minutes. Following this 
course of treatment, the region was irradiated once each month for three years. 


*Alteration of growth probably occurred before the second year. The altered ramus 
was 3.5 em. in height; the normal ramus, 5.5 em. This indicates that the altered 
ramus had attained about 63 per cent of the normal height for the individual. 
Normally, the mandible is shown to be 68 per cent complete at 2 years. Cessation 
of growth probably occurred before the patient was 2 years old. (The period of 
irradiation was not mentioned. It may have lasted to 1-plus years. The width of the 
ramus was not given.) 
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Findings. There were no particular anomalies in the deciduous dental arches or teeth, 
and function was normal. On examination of the area, Murai found telangiectatic capillaries 
and atrophic skin with some depigmentation. Although the oral mucous membrane and lips 
were normal, there was marked underdevelopment of the jaws and the dentition was ab- 
normal. The dentition was as follows: 
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The crowns were small, and the roots were thin. The maxillary teeth, which were a greater 
distance from the source of irradiation, were less severely affected. 


CASE 4, Ohta25 reported the Atomic Bomb Casualty Commission’s Hiroshima investiga- 
tion of 1,309 children (659 exposed and 650 nonexposed). The children, who were 8, 10, 12, 
14, 16, and 18 years of age, had been exposed between the ages of less than 1 year and 10 
years. Of twenty-two measurements taken, three showed that statistically significant dif- 
ferences existed between exposed and control children: tragion-tragion, zygion-zygion, A-N- 
pogonion and B-N-pogonion. 

The findings in the exposed group indicate a narrow facial width and protrusion of the 
mandibular alveolar base. Mentum was advanced. There was no difference between the lengths 
of the eye-ear plane or the orbitale-gnathion measurement. Consequently, vertical development 
and upper face appeared normal, the region of the jaws being constricted and protrusive. 


THE EFFECT OF IONIZING IRRADIATION ON THE DEVELOPING MAXILLA 
AND MANDIBLE 


I encountered the following case while I was serving as an orthodontist in 
a United States Army Hospital. 


A 21-year-old soldier presented for routine dental examination. The consulting dental 
officer, noting the severity of the patient’s malocclusion, referred him for orthodontic evalua- 
tion. 

History. The patient stated that his parents had informed him that he had a ‘‘birth 
mark in front of [his] ear, but it left after the doctor x-rayed it.’’ He recalled the x-ray 
treatment but no additional visits to the physician following it. 

The physician who administered the x-ray therapy was located, and he submitted the 
following report: 


In July, 1936, the patient received x-ray irradiation for a hemangioma of the 
right malar area. He was given 2,000 r (this was on the skin) over the right malar 
area at 200 KVP, 8 Ma., and thoreus filter (2 mm. copper), 50 em. distance. This 
was given between July 31, 1936, and Aug. 5, 1936. The patient was seen several 
times for examination, and continued improvement was noted. Between June 2 and 
June 7, 1937, he was given 1,500 r (on the skin) at 200 KVP, 19 Ma., 50 em. dis- 
tance. The field was a 6 by 6 cm. area over the right cheek. The patient was 5 years 
old when treatment was initiated. He was not seen after June, 1937. 


Findings. The patient exhibited a flattened right zygomatic area. The skin from the 
tragus to the inferior border of the orbit was pale in color, with patchy pigmentation. A 
telangiectatic area about 2 cm. in diameter was evident; the patient was wearing face powder 
to alter the color. The right malar bone appeared to be about 2 em. distal to the left one. 
There was moderate scarring of the right ala, with the nasal septum deviating to the right. 
On frontal examination, the left side of the face was seen to be longer and larger than the 
right. This caused the face to appear as though the left side were growing toward the right. 

On intraoral examination, the tongue and mucous membrane of the buccal area and 
lips were found to be normal. In the right maxillary canine region a small discrete area of 
osseous hypertrophy was covered by a thin layer of mucous membrane. On the right side the 
maxillary canine and the mandibular second molar were clinically missing. 
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Study models revealed that the maxillary arch had relatively good symmetry. Teeth on 
the left side were about 3 mm. mesial to those on the right side. The distance of the six-year 
molar from the palatine suture was 23 mm. on the left and 20 mm. on the right. The left 
side of the palate was flatter than the right. The right canine was clinically absent. The man- 
dibular arch was asymmetrical. Teeth on the right side were about 4 mm. mesial to those on 
the left. The arch was flattened from the left central incisor to the right first premolar. The 
second permanent molar was missing. 


Fig. 1. Frontal and profile views. 


Occlusion was limited to three teeth on the right side—the premolars and the first molar. 
The left side was in cross-bite from the first premolar through the second molar area. An 
overbite of 6 mm. extended from the right lateral incisor area through the left second molar 


area. 

Intraoral x-ray films revealed that all teeth on the left side were present, with the 
exception of the maxillary third molar. Root and crown development was normal for the 
mandibular left side. In the maxillary arch, however, root formation of the left lateral 
incisor, canine, and premolars was restricted. The apical halves of these roots were narrow 
and pointed. On the mandibular right side the first permanent molar roots were somewhat 
shorter than those on the left. The premolars had a narrowed root formation. The second 
permanent molar was missing. In the right maxillary area, the roots of the central incisor 
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and first molar were shortened. The root of the lateral incisor was about one-half the normal 
length. Roots of the canine, premolars, and second molar were missing. The canine was still 
embedded in bone. 

Tracings of the cephalometric headplates demonstrated no great variation between the 
right and left sides. Measurements indicated that the right side was slightly retarded as 
compared to development on the left side. This was evident when the x-ray films were super- 
imposed. Many of the cephalometric measurements are made from the midsagittal plane. 
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Fig. 2. Tracings showing growth of left (solid line) and right (dotted line) sides of the face. 


Consequently, they do not indicate the extent of alteration that appears on clinical examina- 
tion. Because growth of both the maxilla and the mandible was relatively advanced when 
irradiation therapy began, we do not see the degree of damage that would have occurred at 
an earlier age. However, the state of root development on the left side was a fair criterion 
of penetration. Added evidence of the effect of the irradiation was a pathologist’s report on 
an exostosis removed from the right maxillary canine area. This report stated that the speci- 
men was sclerotic bone. 

Full-face and profile photographs of the patient (Fig. 1) show the clinical appearance 
of the area involved. 

Fig. 2 shows the superimposed cephalometric tracings of the left and right sides of the 
face. The left side is represented by a solid line and the right side by a dotted line. 
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Fig. 3. Arch form 


Fig. 4. Intraoral views showing normal soft tissue. 
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Fig. 5. Teeth are in occlusion. Exostosis is visible in maxillary right canine area. 


The photographs in Fig. 3 show the malocclusion as it appeared in the patient’s models. 
The condition is better observed here than in the intraoral views shown in Figs. 4 and 5. 
The latter, however, demonstrate the condition of the soft tissues. 


The intraoral roentgenograms (Fig. 6) demonstrate the effects of irradiation on root 
development. 


B. 


Fig. 6. Intraoral roentgenograms indicating altered root formation or cessation of root 
velopment. 4, Left side. B, Right side. 


A. 


Am, J. Orthodontics 
656 Byrne September 1961 


GENERATION OF X-RAY IRRADIATION AND ITS CHARACTERISTICS 


The preceding reports present clinical examples of the effect of ionizing 
radiation on bone. From these, it is evident that a given effect may be produced 
by several varying quantities of radiation. Apparently, quality of the beam is 
a factor of prime importance. To understand this better, it is expedient to know 
the mechanism of x-ray production and how it reacts in bone. Briefly, the x-ray 
is produced within the roentgen tube as follows: 

The electrons at the heated cathode or filament have an electrostatic force 
exerted on them by the anode. As the electron accelerates across the evacuated 
tube, its kinetic energy increases until it strikes the anode. At this time its 
potential energy is zero and its kinetic energy is, in electron volts (ev.) the 
potential through which it has passed. An electron suddenly decelerated by 
striking the anode produces a changing electric current and consequently an 
electromagnetic field. The quantum of the electromagnetic energy depends on 
the kinetic energy of the electron or the voltage. High energy produces maxi- 
mum frequency and minimum wave length. 

In addition to this continuous x-ray spectrum, x-ray quanta of discrete 
energy are emitted which are characteristic of the anode target material. These 
are created when a high-energy electron collides with an electron in one of the 
inner orbits of a target atom. When this collision occurs with an innermost or 
K-shell electron, ejecting it from orbit, the deficiency in the K-shell will not 
persist, and an electron will drop from a higher-energy outer orbit into the 
lower-energy inner orbit. The difference in energy between the two orbits will 
be emitted as the electromagnetic energy known as x-ray. For a given material 
there may be a number of possible x-ray quanta, depending upon the difference 
in energy content of electrons in two of the target material’s orbital shells. 

Numerous indices exist for evaluating a material’s ability to absorb x-rays. 
Essentially, they depend upon the mass of the material and its thickness. The 
phenomenon of absorption is controlled by one of the following mechanisms: 
photoelectric effect, Compton seatter, or pair production. 

The photoelectric effect is the chief method of absorption for quanta of less 
than 100 kv. A quantum of electromagnetic energy encounters an electron, trans- 
ferring all its energy to it and permitting it to escape the nuclear influence 
and become a photoelectron. Since less than 500 ev. is needed to dislodge the 
electron, the remaining energy gives velocity to the photoelectron. The photo- 
electron thus may ionize many other electrons before attaining thermal velocity 
and joining an atom. The major portion of ionization results from this secondary 
back seatter, with only a minor amount from original electromagnetic energy. 
Photoelectrie absorption is greatest with low-energy, long wave length, ‘‘soft’’ 
radiation and occurs in the first few millimeters of tissue. 

Compton seatter is a mechanism whereby high-energy quanta lose only part 
of their energy to an electron and continue as electromagnetic energy of longer 
wave length. The recoil quanta energy is the difference between the energy of 
the incident electron and the kinetic energy of the ejected electron. The energy 
of the recoil quanta may drop into the visible spectrum. 
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Quanta with energies greater than 1 million electron volts are often encoun- 
tered in gamma radiation from the nucleus and ean be converted into two parti- 
cles, each having the same mass. 

One particle (the electron) has a negative charge; the other (the positron) 
has a positive charge. This process is known as pair production. 

Table I shows a gross division of the x-ray spectra and their general use 
and characteristics. 


Table I. X-ray spectra and uses 


Maximum energy Approximate wave 
(kv.) length (A.) Use 50% depth in tissue 


Up to 25 2.0 Superficial therapy 5 mm. 
25 to 125 0.5 Diagnosis 5 em. 
125 to 200 0.1 Deep therapy 10 em. 
200 to 2,000 0.05 Supervoltage therapy — 


ACTION OF X-RAY IRRADIATION IN BONE 


Stenstrom and Marvin?® used bone chambers eneasing an r-meter to study 
ionization within bone and to determine the level at which maximum damage 
occurred. They found that photoelectron production occurred in the wall of the 
chamber. It increased for long wave length irradiation as the atomic number 
of the elements in the wall increased. Short wave-length radiation affected photo- 
electron production only slightly. (At 200 kv. the path for secondary electrons 
is short, about 0.1 mm.) Maximum damage occurred in bone at 140 kv. and HVL 
0.35 mm. copper. It decreased with higher voltage and greater filtration. 

The manner in which interposed bone effects high-energy electron beams was 
reported by Haas and Sandberg.”’ As the x-ray penetrated the surface of the 
bone, a build-up layer of secondary radiation occurred. In compressed bone, 1 em. 
thick, this layer shortened penetration of the primary beam by 6 mm. This back 
scatter of low-energy radiation may explain some of the soft tissue reactions 
caused by interposed bone. 

Spiers”* detailed the wave length of radiation produced at varying KVP 
and the amount of ionization which it caused in both soft tissue and 
bone. The range ordinarily used for dental or cephalometric roentgenograms 
is 80 to 100 KVP. This produces radiation of 0.35 to 0.25 A. In soft tissue located 
within bone, the amount of ionization resulting from these wave lengths will 
be about two and one-half times greater than in soft tissue remote from bone. 
Consequently, the amount of radiation which can be tolerated by bone from 
medium-voltage x-rays is about one-third that tolerated by soft tissue. At this 
KVP the range of electron travel is 50 to 100 microns, a distance greater than the 
size of the soft tissue structures within bone. 

An analysis by Quastler?® of radiation action on the proliferative cycle dis- 
closed disturbances of a high order which were characterized by a disruption of 
normal coordination in the routine functions of a cell, rather than an absolute 
disturbance of function or destruction of the cell. Apparently, there are two 
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critical phases in which this may occur. One is the mitotie phase, and the other 
is the S-phase during which chromosomal material, especially desoxyribose nu- 
cleie acid (DNA) is synthesized. 

X-ray irradiation has several effects on DNA synthesis. It may delay the 
commencement of the S-phase, inhibit DNA synthesis in progress, or delay the 
termination of the S-phase. Thus, difference in quality or quantity may occur. 
The results of these phenomena are multiple. Incomplete synthesis of DNA 
causes incomplete doubling, yielding a sterile cell. Irradiation blockage in the 
premitotic period causes reversion to the presynthetic phase. The cell then 
re-enters the S-phase, again doubling the chromosomal material. Following 
mitosis these cells have twice the normal chromosomal material and are ab- 
normally large in size. 

Irradiation in the mitotic stage may cause mitosis to occur prior to chro- 
mosomal doubling. This produces precocious and incomplete maturation and 
may account for the small pyknotie cell. 


SUMMARY 


The mechanism of the medium-voltage x-ray effect on bone is apparently as 
follows: On contacting bone, much of the primary beam is converted to photo- 
electrons which are especially concentrated in the first 5 mm. of bone. The range 
of these electrons is short, about 50 to 100 microns. This does not permit exten- 
sive travel in calcified bone. However, the lacunae containing osteocytes are 
about 25 to 50 microns long, 6 to 14 microns wide, and 4 to 9 microns thick. 
Consequently, the photoelectrons easily traverse this distance, rebounding off 
the walls of the lacuna and ionizing the cellular elements within. Likewise, ir- 
radiation developing on the inner wall of a Haversian canal may readily cross 
its 22 to 110 microns, affecting the vessels and tissue within. Larger areas, such 
as the marrow eavity, are not greatly affected by short-range ‘‘scatter’’ from 
the wall. 

Since the osteocyte does not undergo mitosis, death of the cell with evacu- 
ation of the lacuna is the usual effect of its ionization. Devitalized bone must be 
resorbed and replaced by living tissue. These processes are ordinarily accom- 
plished by (1) the cellular elements from the periosteum, either on the external 
surface of the bone or within the Haversian canals, or (2) by the endosteum. 

It was previously believed that irradiation had its initial effect on the blood 
vessels within the Haversian canal and that damage to the vessel wall was ae- 
companied by thrombosis. The bone died as a result of this altered blood supply. 
According to recent observations,'! the primary damage is to the osteocyte. The 
blood vessels respond more slowly, with a thickening of the walls of arteries and 
arterioles. The decreased nutritional supply is a factor during long survival 
periods when the osteocytes which have been injured but not destroyed are at- 
tempting to recover. However, the damage to the osteocyte is often so severe 
that its death is rapid and nutritional factors are a secondary concern. The 
periosteum within the Haversian and Volkmann canals is also readily affected 
by rebound across these structures. Severe injury or death of these cellular ele- 
ments of the periosteum will seriously delay healing of the irradiated area. 
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Apparently this was the situation which developed in the case reported here. 
There was an appreciable layering effect on the surface of the cortex, so that 
the back scatter contributed to the skin damage. The deeper-penetrating x-rays 
of the low-voltage therapy produced enough internal rebound to cause cessation 
of root growth in the irradiated area as well as alteration of the growth poten- 
tial of the developing maxilla and mandible. 


Unquestionably, in the case reported here the patient received an excessive 
x-ray dosage (3,500 r) as far as growth was concerned but only moderate dosage 
from the aspect of skin irradiation. In the jaws, where bone is interposed be- 
tween the soft tissues of the cheek and the pharynx, the maximum medium-volt- 
age x-ray radiation of bone should not exceed 35 per cent of the skin dosage 
that is tolerated elsewhere. The precise quantity of irradiation which stops 
tooth development or alters growth of the maxilla or mandible is still unknown. 
However, it appears to lie somewhere between 800 r and 1,500 r, depending upon 
the age and physical characteristics of the individual patient. 
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Research and malocclusion 


STANLEY M. GARN, A.B., A.M., PH.D. 


Yellow Springs, Ohio 


IN THESE days of strong competitive bidding for every research dollar, the 
prevalence of a disability is often used as a measure of investigative need. The 
cancer people rightly point to the half-million cancer victims, and the heart 
people effectively stress the incidence of cardiae disease. The National Founda- 
tion justifies its continuing existence on the frequency of developmental defects 
of all kinds. Therefore, it is appropriate to begin this discussion with the simple 
observation that at least 120 million tooth-possessing Americans are currently 
afflicted with malocclusion. Yet data supplied by the National Institute of Dental 
Health reveal that, despite the prevalence of malocclusion, the total amount 
allotted by the United States Public Health Service for support of all dental 
research is only $5,777,000.00 for the current year, and of that total just 
$266,000.00 is ‘‘tooth-marked’’ for malocclusion. Worked out on a per-vietim 
basis, this approximates one-sixth of one cent per person per year for research 
on malocclusion. 

Thus, we begin with the facts that three-quarters of all Americans are 
walking examples of orthodontic need and that research into the causes of 
malocclusion receives only minimum support. These facts are dwarfed by our 
remarkable lack of knowledge of the causes of malocclusion and, therefore, of 
its prevention and ultimate cure. In contrast, coronary artery disease shows 
considerable evidence of stemming from disordered lipid metabolism, so that 
research support ean be directed to basic lipid chemistry and to the investigation 
of genetic, nutritional, and emotional influences. As for the neoplasms, numerous 
co-carcinogens have been identified; these include penetrating radiation of many 
wave lengths, hydrocarbon distillates, and now several viruses. Experimental 
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and epidemiologic evidence with respect to birth defects has similarly uncovered 
a whole series of important clues to be pursued in research. When it comes to 
malocclusion, however, although the incidence is high and the diagnosis is 
simple, the search for research directions has just barely begun. 

Over the years, of course, many simple explanations for malocclusion have 
been advanced and then rejected. There was thumb-sucking, an adequate ex- 
planation for some malocclusions, but not for most. There was bottle-feeding, 
an explanation for malocclusion that is rarely heard today. There was the 
‘*genetic’’ explanation, which was adequate to explain familial predispositions 
toward occlusal disharmonies but which failed to explain the increasing popula- 
tion frequency. When the unitary explanations were exhausted, the multifac- 
torial hypothesis was advanced for malocclusion; this yielded an equation with 
an unknown number of unknowns instead of just one. 

No matter how many causes of malocclusion there may be, in the sense of 
the ‘‘first cause’’ or the ‘‘proximate cause,’’ it is obvious that the underlying 
mechanisms involve disturbance of the synchronic growth of the teeth and 
their supporting structures. One set of structures may outpace the other; one 
center of maxillary or mandibular growth may respond normally, and another 
abnormally. It is for this reason that intensive research is needed—research on 
the development of the teeth, research on the growth of alveolar bone, and re- 
search on the membranous bones themselves. Such developmental research on 
how the facial bones grow and how the teeth develop and then migrate to oppose 
each other is basic research on malocclusion. 


Earlier in the present century, an initial understanding of normal facial 
growth was sought by application of the simple caliper measurements developed 
by nineteenth-century anthropologists. These measurements, however, which 
were designed specifically for the characterization of populations and the com- 
parison of individuals, had little to do with the way the skull, the face, and the 
jaws actually grow. The measurements were not the product of growth research; 
nor did they effectively elucidate growth. By measuring from one facial land- 
mark to another, dozens of actual growth changes were lumped into one simple 
dimension. 


The statistical methods employed were also unsatisfactory. For example, in 
the technique of reporting mean trends, vital information on individual growth 
differences was thrown away. It is impossible to generalize from the mean what 
proportion of children (either majority or minority) actually grows the way 
the mean suggests. The Gaussian statistics of the past century, while providing 
for the deseription of variability, also were not fully suited to the analytic task. 
As a result, many students got caught in the unnecessary argument over whether 
or not a given dimension or facial angle was variable, when the real problem 
was what the variability meant. 

Thus, while carefully oriented radiographs added a valuable potential 
source of information on the growth of the head and face, it is clear that un- 
sophisticated measures and inappropriate statistical analyses have failed to 
‘*squeeze the juice’’ of facial growth from otherwise excellent raw material. 
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By way of illustration, let us consider the mandible—that deceptively simple 
pair of hinged bones. Unlike the metacarpals or the digits (which grow rather 
simply), the mandible grows in all directions to an extent, and at relative 
rates that have not yet been determined. No single fore-and-aft measurement 
describes the complex of mandibular growth, for the mandible is capable of 
growing ten times as fast at one point as at another point immediately adjacent. 


10 mm 
| | | | | | 


Fig. 1. Maximum and minimum eight-year increments at selected mandibular sites for a group 
of boys in the Fels Longitudinal Series. As shown in the scale diagram, there is considerable 
variability in localized growth between the ages of 10 and 18, and summation measurements 
would obscure localized growth changes. 


Moreover, it is not likely that averaged trends or averaged increments ade- 
quately reflect growth at the symphysis, which can attain a given size in dif- 
ferent ways in different individuals. Any adequate study of the postnatal growth 
of the mandible must involve serial longitudinal radiographs. The mandible 
must be fragmented into numerous seemingly independent parts, the separate 
growth rates of these parts must be measured, and then correlation matrices for 
the whole must be run. Moreover, in such atomistic studies any preconception 
that the mandibular growth pattern is essentially the same for all persons must 
be discarded. If everyone had the same mandibular growth pattern, individual 
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differences in relative proportions of the mandible would not exist; in fact, 
there might be no malocclusion! 

It is perfectly possible to use serial longitudinal radiographs to measure 
individual differences in the growth rate (or growth increments) of different 
parts of the mandible. Such studies, interestingly enough, rapidly contradict 
common assertions and occasional critical comments on the growth of the man- 
dible as a whole. On the one hand, there is no simple ‘‘regularity’’ of man- 
dibular growth. Individual children differ quite markedly in the amount of 
growth of one part of the mandible as compared to the other. One child may 


Fig. 2. Eight-year increments in mandibular size for Fels subject No. 114 (heavy dots) super- 
imposed on the ranges shown in the preceding diagram. As shown, near-maximum increases 
in the condylar area, in symphysial height, and in the interior border of the mandible con- 
tribute to the marked elongation of this subject’s lower face during the adolescent period. 


show maximum growth in the condylar region or in the area of pterygoid at- 
tachment. Still another child may show the most growth at the bottom of the 
mandible, with very little of what is commonly called growth in ‘‘height.’’ While 
these observations seemingly support the emphasis on the ‘‘functionally inde- 
pendent’’ and ‘‘evolutionarily separate’’ parts of the mandible, further studies 
of the interrelationships during the growing period are not necessarily in ac- 
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cordance with these latter suggestions. During the growing period intercorrela- 
tions of increments in mandibular growth are, indeed, moderate. There are 
marked individual differences, so that the growth of any one child’s mandible 
does not necessarily represent the artificial trend for the population as a whole. 
Yet the growing parts of the mandible show enough communality during the 
ineremental period to prove that the ‘‘funectionally independent’’ parts of the 
mandible are not developmentally independent during growth (Figs. 1 to 5). 


J | | | | | 


Fig. 3. Eight-year increments in mandibular size for Fels subject No. 71. In contrast to the 
subject shown in Fig. 2, his mandibular growth during adolescence has involved minimal 
changes in ramus height and rather little lengthening of the lower face, though with greater 
addition to the posterior and ‘‘angular’’ region of the mandible. 


The growth of the mandible in man poses such experimental problems as 
the selective sites of action of growth hormone, a hormone that will soon be 
susceptible to direct measurement by immunochemical means. This will be an 
important advance in the study of mandibular growth, for individual differences 
in the rates of bone apposition and the rates of bone resorption currently need 
explanation. The role of various steroid hormones in both limiting and exag- 
gerating mandibular size must similarly be elucidated in persons with endo- 
crinopathies and patients who have been surgically castrated. The possibility of 
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hormonal intervention or hormonal orthodontics must always be considered.* 
There is no reason for orthodontics to remain forever a largely mechanical 


correction of fundamental discrepancies in facial growth when hormonal therapy 
can speed bone resorption, inhibit tooth movement, or both. 


0 


Fig. 4. Maximum and minimum increments (A) in resorption and appositional growth of 
the ramus in boys over an eight-year period. While the width of the ramus generally in- 
creases during the adolescent period, the net change in width is determined by the relation- 
ship between A resorption and A apposition. A wide ramus may be attained by a small 
amount of resorption, a large amount of appositional bone growth, or both. 


Besides natural experiments such as those afforded by the endocrinopathies, 
metallic implants in monkeys and man must be studied and experimental studies 
involving embryonic transplants must be made to determine further how the 
mandible actually grows. All this is very fundamental research on growth, but 
it is essential to understand the normal development of the occlusion and there- 
fore the causes of malocclusion. Such research will cost money, however, at least 
$2,000,000.00 a year (for 100 projects) at the very start. 

Understandably, little attention has been paid to the prenatal growth of the 
face and jaws. It is also understandable that little work has been done on jaw 
relationships in the newborn, since technically such infants do not have any 
‘*oeclusion’’ at all. There is good reason, however, for orthodontists to become 
interested in the early developmental horizon, even though this is far from the 


*Recent successes in modifying hormones for particular therapeutic purposes point the way 
to their eventual use in controlling jaw-tooth development. Since a thyroid hormone lacking 
most metabolic effects has been developed for cholesterol regulation, and synthetic steroids 
have been designed to control ovulation, the possibility of a modified growth hormone that 
will create ‘‘room’’ in the mandible is far from remote. 
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age in which they traditionally have had maximum interest. There is increasing 
evidence that interruptions in the normal course of prenatal development can 
result in jaw malformations—some of them immediately apparent and others 
which do not appear in full force until later life. 


Fig. 5. A mandible drawn in proportion to the amount of change (A mm.) at various sites 
during the period from 8 to 18 years. As shown, the tooth-bearing area I, — M, actually de- 
creases during this time, the symphysis gains moderately in height and thickness, considerable 
**basal’’ bone is added, the width of the ramus increases, and there is maximum growth in 
the condylar area. Clearly, simple summation measurements would not reveal individual 
differences in localized growth during this period. 


Severe insults during prenatal development have long been known to cause 
defects of craniofacial form, such as cleft palates, harelips, micrognathia, oxy- 
cephaly, and the like. More recent studies in experimental teratology suggest 
that although less severe insults to the growing organism do not produce obvious 
defects at birth, their impact may be seen in the form of disturbed jaw rela- 
tionships and abnormalities of dental development. First demonstrated by 
Deuschle and Warkany,' ? who used subclinical vitamin deficiencies at critical 
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points in the developmental horizon, comparable results have been obtained with 
a variety of teratogenic agents and vitamin insufficiencies. Temporary adrenal 
malfunctions on the part of the mother or a transient interruption in the uterine 
blood flow may underlie some of the facial abnormalities that we see in growing 
children. 


For this reason, experimental teratology is also research on malocclusion. 
Vitamin deficiencies and excesses beyond the levels previously investigated, 
nutrient deficiencies, radiation effects, viral diseases that pass the placental 
barrier, and even hormones and antibiotics used to maintain the conceptus or 
to minimize disease may now be listed as possible causes of malocclusion in man. 
Particularly in those cases in which hormonal therapy in early pregnancy has 
resulted in sex reversal of the offspring,* * there is special reason to investigate 
tooth—jaw development in later life. 


In many infants the prenatal course is far from placid. In some cases there 
has been a threat of abortion in early pregnancy. In others there has been evi- 
dence of disturbed functioning and hyperactivity, even prior to the twenty- 
seventh week of gestation. Many infants manage to come into the world in a 
state of extreme prematurity. These infants are not just adventurous; they are 
hastening to leave an unsatisfactory environment’ that has already caused ir- 
reparable damage. Careful epidemiologic studies on threatened abortions, hyper- 
kinetie fetuses, and the smallest of the premature infants may well reveal very 
important clues concerning the etiology of malocclusion. 


Curiously enough, the development of the teeth themselves has been given 
almost studied avoidance. The teeth, after all, are the organs that do not meet 
and must be herded into line. Yet the developmental course of the teeth, both 
prenatally and postnatally, is still remote from active research. This may be a 
reflection of occupational fatigue, of necessary de-emphasis on an all-too-familiar 
view, or of the mistaken belief that tooth formation has been investigated, 
normalized, tabulated, and finalized for all eternity. Certainly, there are nu- 
merous tables and charts of tooth formation, with data glorified in eold print 
and colored ink, but the neatly printed word and the attractive lithographed 
plate are not always correct. 


Most tooth-formation tables, with the exception of those that hark back to 
the most remote era, involve the published values of Logan and Kronfeld.® ‘ 
Often without proper credit to these pioneering investigators, the Logan- 
Kronfeld values have been abridged, summarized, and frequently altered by 
misunderstanding and mathematical error.* Textbook authors have adopted the 
norms as their own, in some cases mistakenly crediting four or five different 
sources for one set of values! Yet the Logan-Kronfeld data on tooth formation 
so frequently quoted are based on a total of but twenty-six juvenile cadavers.° 
Most of the cadavers were the bodies of infants, of whom many were defective 
and all were debilitated at the time of death. From such limited and abnormal 
human material have come the ‘‘norms’’ for tooth formation. However, Logan 
and Kronfeld never intended their values to be used as tooth-formation norms 
covering a twenty-year span for both sexes. 
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Thus, when calcification of the teeth within the jaws is studied more ex- 
tensively, using thousands of serial radiographs instead of only a few, tooth 
formation turns out to be far more variable than the published norms suggest. 
Our own estimate of variability for tooth formation is three times as great as 
the Logan-Kronfeld values,® 1° which is hardly surprising since we used 3,500 
radiographs instead of twenty-six radiographic and histologic preparations. 

Yet, even with the new and improved measures of variability, we find that 
tooth formation is actually less variable than many other maturational meas- 
ures. We find also that the teeth are ‘‘conservative’’ for a rather simple reason. 
They tend to respond but little to even gross alterations in the developmental 
rate. Working on children with endocrinopathies, normal children, and children 
at the extremes of physiologic development, we agree with Prader’ '? that the 
teeth barely accelerate in the face of gross advances in maturation and fall 
only moderately behind even when bone age is retarded as much as ten years. 

In fact, the independence of tooth formation and general development dur- 
ing infaney and childhood is remarkable. There is no evidence whatsoever that 
fatter children tend to be advanced in tooth development; thus it would seem 
that nutritional mediation of tooth development in childhood is unlikely. Chil- 
dren who are advanced skeletally, though they are bigger in general, are not 
notably ahead in dental development.'* The autonomy of the teeth during in- 
faney and childhood, as well as their tendency to progress along a genetically 
determined course,'* '° again points out the uniqueness of dental development. 

During adolescence, however, there is a greater correspondence between the 
developing tooth and sexual and somatic status. Certain steroid hormones ap- 
pear to be capable of speeding up the development of some teeth. Correlations 
between menarche and eruption of the second molar’ and correlations between 
second molar calcification and tibial union in both sexes are of a moderate order 
of magnitude.'’ Yet, while steroids of testicular and ovarian origin appear to 
have an acceleratory effect on tooth formation and movement (as has been 
shown in experimental studies'S), a major discrepancy still remains to be ex- 
plained. In certain endocrinopathies involving grossly advanced sexual matura- 
tion, in Albright’s syndrome, and in precocious puberty in general, the forma- 
tion of the teeth is not markedly advanced.* Thus, we do not really know which 
steroid hormones speed up tooth formation and movement. We do not know 
whether there are particular steroids that affect tooth calcification and others 
that do not, or whether the teeth are susceptible to hormonal mediation at par- 
ticular phases of development and not at others. 

If there is any question as to whether the developmental timing of the 
permanent teeth can relate to ultimate occlusal problems, variations in the 
formation timing of the mandibular third molar may be cited with particular 
emphasis. The mandibular third molar, as many of us know from regrettable 
*In the case of Lina Medina, the famous 6-year-old mother from Lima, Taft reported no 
advance in tooth formation despite the child’s obviously accelerated maturation. Sinee we 
have also observed no advancement in tooth formation in certain cases of precocity12 we 


conclude that either some steroids may lack effect on the dentition or at some stages of 
development the teeth are refractory to steroid mediation. 
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personal experience, is a peculiar tooth. It is a tremendously variable tooth, 
which begins to caleify in the eighth year in some children and not until the 
fifteenth year in others. It is an independent tooth, being even less related to 
general and physical development than is average for the remainder of the 
dentition.’® 


Yet the mandibular third molar is remarkably consistent within itself, show- 
ing a more consistent tendency toward advancement or retardation than any 
other tooth that we have considered. Its developmental course actually predicts 
its eruptive future. Early formation of the third molar goes hand-in-hand with 
early movement through the jaws and apparently uncomplicated eruption. 
An early-forming third molar is more likely to reach the occlusal level without 
marked difficulty. Late formation is another matter, however, being associated 
in the majority of cases with late and incomplete or blocked movement. Thus, 
the developmental status of the third molar, the rate at which it forms in the 
jaw, is related to its later occlusal history, as has been observed also by Danish 
investigators interested in the familiar question of space or ‘‘room’’*® in the 
mandible. 

The third molar further deserves mention because it provides an oppor- 
tunity of investigating a long-term (secular) trend which possibly results in an 
increasing incidence of impactions. From our studies, we know that third molar 
formation has little relationship to the timing of maturation. Yet, as is gen- 
erally known, the growth and development of the jaws has much to do with 
somatic and sexual maturation in general. Thus, the mandibular third molar 
could represent a particular situation in which the trends toward more recent 
maturation may have interrupted the normal synchrony between jaw and tooth 
development. Needless to say, studies on the timing of formation and movement 
of other critical teeth, among them the second premolar and canine, may help 
to elucidate their particular roles in the development of dentofacial dishar- 
monies. We all know the difficulties that late eruption of the second premolar or 
canine can cause. We do not know why those two teeth are late in specific cases. 
Here, again, we have a situation in which knowledge of the timing of tooth 
formation may shed important light on the development of occlusal dishar- 
monies—all the more reason to return to the teeth in research on malocclusion. 

The greatest single advance in research on malocclusion has been, of course, 
the wide-spread utilization of standardized head plates. To some extent, however, 
their potential accuracy has been dissipated by the unique custom of tracing 
the films and then measuring the tracings, a habit not found among other users 
of radiographs. Moreover, advances in ‘‘cephalometry’’ have been delayed by 
the failure to develop a satisfactory Cartesian or tri-coordinate (X-Y-Z) system 
of measurement. Thus it is that the posteroanterior view remains largely super- 
fluous, while a truly three-dimensional analysis of total tooth movement, or total 
facial growth, has yet to be made. Certainly, the face and its growth occupy more 
than one plane of space and must be measured accordingly. 


Now many problems in the growth of the face and the development of the 
teeth can be solved only through the use of fully longitudinal serial head plates. 
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I have already commented on serial longitudinal oblique-jaw views, the key to 
modern studies on tooth formation. Such longitudinal collections of head or 
jaw films are extraordinarily valuable, for they contain precious data that can 
be mined again and again, each time for a different investigative purpose. A 
completed series of skull plates, even on one child, is a valuable possession, and 
there are many investigators who could benefit from even a one-child series. 

In this country there are numerous collections of longitudinal and partly 
longitudinal lateral-head and jaw plates of which workers in craniofacial growth 
are not always aware. Although most investigators will think immediately of 
the original Bolton-Broadbent collection or the semilongitudinal collections at 
the Philadelphia Growth Center, other collections at the Harvard Longitudinal 
Studies of Growth and Development and the Child Welfare Council at Denver 
may be unknown to them now. There are collections in St. Louis, Missouri, and 
Lincoln, Nebraska. There are longitudinal and semilongitudinal collections main- 
tained by individual practitioners. Some of these collections are in danger of 
being thrown out completely, and others sit totally unused because their ex- 
istence is unknown. 

The radiographic collections now languishing on orthodontists’ shelves have 
great value. Some of the radiographs which date back twenty-five years and 
more can tell us about tooth formation rates an entire generation back. Others 
comment silently upon the tendency of particular teeth to return to their pre- 
stressed places. Why should such important films go into the incinerator at spring 
cleaning time or burn up by the hundreds at the behest of somebody’s widow? 

I should like to propose a group effort to establish a radiographic master file. 
One part of the file would include truly longitudinal head plates of normal 
children; these could be originals or duplicates from the major growth centers. 
Another part would be a registry of completed cases contributed by individual 
orthodontists from all over the nation. A third part of the master file would in- 
elude frank pathologies, developmental defects, endocrinopathies, and so on. 
There is a precedent for such activity in the National Tumor Registry and in 
the new National Study of Birth Defects. There is little doubt that such a 
collection of jaw—head radiographs would prove immensely rewarding and worth 
far more than the moderate initial cost. 


CONCLUSION 


I have wandered relatively far and rather wide on the subject of research 
and malocclusion, though without transcending the natural limits of the subject 
itself. Malocelusion is a health problem of major magnitude; yet it is under- 
emphasized, demonstrably underinvestigated, and grossly undersupported as 
far as research is concerned.* Because the orthodontist is too often thought of 
as someone who can make a “‘slick chick’’ out of an ‘‘ugly swan,’’ investigators 
and grant-giving foundations alike have seized upon other problems seemingly 


*The total expenditure for research on malocclusion currently approximates 2 per cent of 
our annual expenditures for playing cards and 14, of our expenditures for wave-set prepara- 
tions. 
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more needful of research effort and investigative dollars. There are tremendously 
overpopulated areas of research today in which almost duplicate grant ap- 
plications point to a paucity of new directions. This is not true of research on 
malocclusion, which is still open with endless avenues to explore. 


To the old nursery-rhyme question: ‘‘Mary, Mary, quite contrary, how 
does your garden grow?’’ we have a thousand answers. Much is known about 
geotropisms, heliotropisms, and the effects of temperature, moisture, light, and 
nutrients. But how does Mary’s face grow? Literally more is known about the 

ss jaw growth of snapdragons than the jaw growth of man. Various maloceclusions 
in cattle (which have obvious economic importance) currently receive more 
research attention than jaw-—face disharmonies in human beings. 


We need research on the bones of the face that do not behave like typical 
bones, on alveolar bone (which is a very peculiar type of bone), and on the 
teeth (which are not bones at all). Such research on dentofacial growth is basic 
research, research on occlusion, and at the same time it is research on mal- 
occlusion as well. 
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Swallowing patterns of a normal- 


population sample compared to those 


of patients from an orthodontic practice 


JOHN HAWLEY ROGERS, D.D.S., M.S.D., M.S. 
Wichita, Kan. 


INTRODUCTION 


RECENTLy published reports by Straub’ regarding abnormal swallowing habits 
have prompted many orthodontists to re-examine patients for swallowing ab- 
normalities. Straub has pointed out that the act of swallowing occurs more than 
2,000 times in a twenty-four hour period, with approximately 144 pounds of 
thrust exerted by the tongue against the teeth and supporting structures. The 
relationship between tooth position and tongue pressure is obvious. Abnormal 
tongue movements during the act of swallowing will produce abnormal tooth 
positions. 

Although there is much difference of opinion among orthodontists regarding 
technique and philosophy of treatment, there is almost universal agreement as 
to the difficulty of maintaining correction in an open-bite case. Since the tongue 
movements play such an important role in causing both anterior and posterior 
open-bites, as well as in reproducing them after treatment, the importance of 
investigating the frequency of swallowing abnormalities is apparent. 

Cognizance of the abnormal swallowing problem has stimulated many ortho- 
dontists to check carefully the swallowing mechanisms of all their patients. 
Orthodontists with whom I am acquainted?*> report that more than 60 per cent 
of their patients show abnormal tongue and facial muscle movements during the 
act of swallowing. Some orthodontists, including Tweed,° are reporting that 80 
per cent of their patients are abnormal swallowers. In a study of 500 patients 
attending an upper respiratory research clinic, Leech® found that 43 per cent 
had atypical swallowing patterns. 


This thesis, which was given as a partial fulfillment of the requirements for certi- 
fication by the American Board of Orthodontics, is being published with the consent 
and the recommendation of the Board, but it should be understood that it does 
not necessarily represent nor express the opinion of the Board. 
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Some investigators’ * have found abnormal swallowing, accompanied by 
tongue-thrust, in cases of deep overbite. Careful checking of my own practice 
and the practices of my associates indicates that this is true. In these deep 
overbite cases, the effect of tongue pressure is often shown by the forward 
tipping of the upper anterior teeth accompanied by diastemas between the four 
upper incisors. Inasmuch as this is a problem which frequently confronts the 
orthodontist, a study of its cause would be conducive to better orthodontics. 

Straub! states: ‘‘The abnormal swallowing habit seems to be the direct 
result of improper bottle feeding.’’ In planning this thesis, I thought that in- 
formation regarding the prevalence of abnormal swallowing habits in a normal- 
population sample would provide some of the missing links in the chain of 
evidence to confirm or deny Straub’s conclusion regarding the cause of the 
problem. 

Although this article is not intended as a critical review of the current 
methods of retraining the perverted swallowers, it does seem appropriate to 
describe what is being done in my practice to analyze and evaluate the problem. 


REVIEW OF THE LITERATURE 


The act of swallowing has attracted the attention of investigators since 
ancient times. Surprisingly enough, the findings in recent studies of swallowing 
in which cinefluorographie techniques were used are quite similar to those pub- 
lished by Magendie® in 1822. Magendie was the first to simplify the study of 
the complexities in the swallowing mechanism by dividing the act into three 
stages: (1) oral, (2) pharyngeal, and (3) esophageal. 

Strang,’® using these three divisions of the swallowing act, describes in de- 
tail the various movements as follows: 
1. The bolus is formed on the dorsum of the tongue by the action of 


the intrinsic and extrinsic muscles of this organ, aided by the muscles 
of the face bordering the mouth and those of mastication. 


Stage I. 


This statement by Strang would be questioned by most investigators, inasmuch 
as Winders" has shown that during deglutition there is no measurable pressure 
by the buccal or labial tissue on the teeth, either in the upper first molar region 
or on the labial surface of the upper central incisors. 

Strang continues his description of the three swallowing stages as follows: 


2. There is a sucking action to center the bolus on the tongue. This 
brings into activity the muscles that depress the mandible and those 
that aid in the production of the vacuum within the mouth. These 
latter are the canini and triangulares, which draw the corners of the 
mouth together and the fibers of the orbicularis oris and mentales 
which protrude the lips. 


Again, Straub’ seems to differ with the foregoing, for he states: ‘‘It was 
pointed out earlier that in the normal act of deglutition, the facial muscles of 
expression are not used; and any observed changes in these muscles, just prior 
to or during the act, usually indicate an abnormal swallowing habit.’’ 
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The rest of Strang’s description follows: 


Stage II. 


The external pterygoids are the depressors in action, while the genio- 
glossi, the chrondroglossi, the styloglossi, and the longitudinalis su- 
perioris all act in forming the sucking trough on the tongue. 


. The tongue is next raised rhythmically from front to back, forcing 


the bolus through the fauces. The tongue action is due to the fol- 
lowing muscles: 
(a) The intrinsic tongue muscles, i.e., longitudinalis inferioris 
and transversus. 
(b) The styloglossi and glossopalatini muscles. 
(ec) The suprahyoid muscles, viz., the mylohyoid, geniohyoid, 
digastric, and stylohyoid. 


. The teeth may be forced strongly together in occlusion by the muscles 


of mastication or they may remain slightly separated. 


. The pharynx is raised and opened by the stylopharyngei, the pharyn- 


gopalatini, the salpingopharyngei, and the middle and inferior con- 
strictors of the pharynx. 


. The larynx is raised and brought forward by the elevators of the 


hyoid bone, i.e., the suprahyoid group acting through the attachments 
between the hyoid bone and the thyroid cartilage of the larynx. 


7. The bolus is pushed into the pharynx by the tongue. 


The nasopharynx is closed off by the contraction of the levator veli 
palatini which raises the soft palate and the tensor veli palatini 
which makes it tense, by contraction of the pharyngopalatini muscles 
and the elevation of the uvula from the action of the azygos uvulae 
muscle, This latter structure fills in the space between the two pharyn- 
gopalatini muscles. 


. The fauces closes, preventing regurgitation into the mouth. This 


closure is caused by the contraction of the glossopalatini muscles and 
the continued elevation of the base of the tongue that results from 
the raising of the hyoid bone by the suprahyoid group of muscles. 


. The opening into the larynx is closed by the downward and backward 


movement of the base of the epiglottis and by the adduction of the 
vocal cords. The adduction of the vocal cords is effected by the con- 
traction of the crico-arytenoidei laterales and the arytenoideus which 
constrict the glottis by rotating the arytenoid cartilages. 


The pulling down of the base of the epiglottis is produced by the 
action of the thyro-epiglottideus and the aryepiglottici which pull the 
epiglottis downward and backward and by the thyroarytenoidei which 
pull the arytenoid cartilages forward toward the base of the epiglottis. 
The aryepiglottici, thyro-epiglottideus and the thyro-arytenoidei form 
a triangle of muscular tissue. Consequently, when in concerted action, 
they pull toward a common center and in this action the base and the 
lower part of the epiglottis is (are) pulled downward and backward 
into the opening of the glottis like a cork being drawn into a bottle 
from an action within the bottle itself. 


The elevation and forward position of the larynx and the balling up 
of the tongue also facilitate the repositioning of the epiglottis. 


. The pharynx is widened laterally by the action of the stylopharyngei 


and anteroposteriorly by the upward and forward movement of the 
hyoid bone and thyroid cartilage. 


. The bolus is shot downward into the esophagus by the contraction of 


the three constrictors of the pharynx. The hyoglossi also aid in this 
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action by producing a secondary movement of the tongue backward 
and downward. 


. The hyoid bone is pulled backward at this time by the stylohyoid 
muscles and the posterior bellies of the digastrics. 
Stage III. This is the esophageal stage in which the bolus travels to the stomach 
by peristaltic action of the esophagus. 


Strang’s detailed description indicates that swallowing is an extremely com- 
plex function. Most of Stage II and all of Stage III are involuntary reflexes, 
and this undoubtedly prevents some perverted swallowing. 

Only a few articles were found regarding experiments with animals. In a 
research project, Bosma’* used an electromyograph to study deglutition in the 
monkey, eat, and dog, involving twenty-two muscles of the mouth, pharynx, 
and larynx. This study showed definite control centers in the brain for degluti- 
tion. ‘‘Motor neurons from cervical 3 to the mesencephalon are reproaucibly 
controlled in an intricate pattern of excitation and inhibition specific to de- 
glutition.’’ 

Truesdell and Truesdell'* made a rather comprehensive study of deglutition, 
ineluding that of different mammalian species. They state: 

For example, in a cow the lips have no part whatever in the function of deglutition; 

but each time the cow swallows her cud, the temporal and the masseter muscles can 

be clearly seen to tense with full masticating power. Furthermore it can be seen 

that they do not relax until the cud, or bolus, has passed the larynx. So far as we 


have been able to observe, deglutition occurs in all mammals below man in a similar 
manner. 


Some very comprehensive research on normal deglutition is reported by 
Field.1* Ramsey and associates’’ also made a cinefluorographie analysis of the 
mechanism of swallowing. Atkinson and colleagues’® published a fine paper en- 
titled ‘‘The Dynamies of Swallowing.’’ The new tool of cinefluorography was 
used in all of these studies to confirm the swallowing mechanism as it is now 
described. 

None of these physicians mentioned the factor of abnormal tongue move- 
ment or lip function at the beginning of or during the swallowing act. This 
seems surprising, since a large percentage of persons show atypical tongue 
movement during deglutition. Leech® reported that 43 per cent of 500 patients 
attending the upper respiratory clinic showed atypical swallowing. Some ortho- 
dontists report that 80 per cent of their patients have tongue problems during 
deglutition. 

Straub! presents a very good description of the atypical or reverse swal- 
lower: 

In persons who swallow abnormally, there is a typical facial grimace, in which a line 

runs down from the wing of the nose to the orbicularis oris, and the lips are pro- 

truded. This is a result of abnormal positioning of the tongue during perverted 

swallowing. The spaces that exist between the teeth were caused by a positioning 


of the tongue which separated the teeth. Holding the tongue in a forward position 
prevents normal deglutition. 


In a study conducted by Nieberg’’ at the University of Kansas City Dental 
College, the electromyographic technique was used on twenty-nine patients. 
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It was found that three basie patterns of deglutition exist. Nieberg describes 
them as follows: 


(a) The first pattern, which will be called ‘‘normal’’ exhibited marked contraction 
of the masseter muscles and limited activity from the labial and mentalis mus- 
culature. 

(b) The second pattern, which has been referred to as ‘‘visceral type,’’ demon- 
strated little or no activity from the masseter and considerable contraction from 
the mentalis muscles, Slight activity was evident in the mandibular orbicularis 
oris. 

(c) The third pattern manifested marked activity of the lower lip and mentalis 
muscles and considerable contraction of the maxillary orbicularis oris. Masseter 
activity was at a minimum. 


Winders," at Northwestern University, utilized very delicate strain gauges 
connected to an oscillograph which accurately recorded pressure from the lips, 
cheeks, and tongue during various movements. His conclusions were as follows: 


There is no apparent increase of pressure on the buccal surfaces of the maxillary 
first molar or the labial surface of the maxillary central incisor during the normal 
swallowing act. 


There is an increase in pressure on the mandibular first molar during the act of 
normal swallowing. 


There appears to be more pressure exerted on the dentition by the tongue than by 
the buccal musculature during speech. 


Again, in a discussion of his work, Winders states: 


There is not the balance of the musculature between the buccal and lingual sides of 
the dentition; the position of the teeth is dictated primarily by the skeletal base, 
and only in extreme changes in pressure, as in thumb sucking, incurred aglossia, 
macroglossia, progressive muscular dystrophy, muscular paralysis, etc., can a change 
in the position of the teeth be expected. 


Some excellent research in muscle function and malfunction has been done 
in England within the last fifteen years by Rix,’ Tulley,’* and Gwynne-Evans."” 
In the summary of his paper entitled ‘‘ Adverse Muscle Forces,’’ Tulley says: 


The role of circumoral muscles in influencing tooth position has been discussed. 
Emphasis has been placed on the necessity to distinguish between bad muscular 
habits, which can be eliminated with treatment and exercises, and the more innate 
behavior which may resist change. It is this subtle difference which is so important 
in assessing stability of repositioned teeth. 


To summarize the findings published in the literature, a few quotes from 
Bagg*® would seem in order. Bagg divided his discussion into four sections: 
(1) etiology, (2) recognition of the habit, (3) effect of the habit, and (4) treat- 
ment of the perverted swallowing habit. 

In discussing etiology, he points out that Straub’s findings indicate that 
improper bottle feeding is responsible for adverse swallowing habits. Strang’ 
attributes this condition to ‘‘an unbalance in the mechanism of nervous control 
of this function, for it is always seen in high-strung children who border on 
states of general in-coordination and muscle perversion. This, of course, is not 
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the primary cause, as there must be some underlying factor that has produced 
the condition of unbalance in the nervous centers.’’ 

Rix’ associates perverted swallowing habits with upper respiratory condi- 
tions, such as colds, catarrh, ‘‘sniffles,’’ sore throat, and earache. Hereditary fac- 
tors are regarded by all writers as a cause of atypical swallowing in cases in- 
volving a jaw-tooth relationship conducive to open-bite. 

In discussing recognition of the habit, most investigators agree that any 
action of the muscles of facial expression during swallowing is abnormal. It is 
universally agreed that perverted swallowing takes place with the teeth apart, 
so that the tongue slips through the occlusion and contacts the anterior teeth 
and the lips. 

The effects of the adverse swallowing habit upon the teeth and supporting 
structures are recorded in the literature as follows: 


1. Narrowing of the upper arch or a contracted maxilla. 
2. Protruded upper anterior teeth with either a close-bite or an open- 
bite relationship. 
. Diastemas between upper and/or lower anterior teeth. 
. Lingual displacement of the lower anterior teeth in certain cases 
showing a circumoral tension. 


There seem to be several principal approaches to the problem of the per- 
verted swallowing habit. First is the use of appliance therapy to restrict the ac- 
tivity of the tongue. Appliances of the Monobloe or Andresen type have been 


used for this purpose. Some othodontists construct a Hawley type of retainer 
with lingual extensions to prevent tongue-thrust. The molar-to-molar lingual 
arch is frequently used, with spurs soldered to the anterior portion to dis- 
courage tongue-thrust. In using this appliance, Ricketts?! claims a greater advan- 
tage if it is placed on the lower lingual arch rather than on the upper arch. 

The second approach to atypical swallowing problems is the exercise method. 
This procedure has had many advocates in the past, including Alfred P. Rogers”? 
who has written on this method. Speech therapists in the Midwest and West 
Coast areas have added their thinking and techniques to this muscle-training 
approach with the result that the abnormal swallowing habit has been eliminated 
in numerous cases. The success of this latest collaboration to control perverted 
swallowing habits can be judged by future research in the field. 

A third method of treatment was reported by Lambert”’ in a thesis entitled 
‘‘Hypnotherapy in the Control of Tongue Thrusting Occurring During Per- 
verted Swallowing.’’ For this study, Lambert used twelve patients who ex- 
hibited perverted swallowing habits. Ten of the twelve were reported to have 
been cured by hypnotherapy. Lambert also mentions the need for reinducing 
the successfully treated cases at regular intervals for the purpose of fortifying 
the results. 


PROCEDURES 


Four hundred ninety-seven orthodontic patients from the practice main- 
tained by J. Victor Benton, Robert F. Malone, and myself were tested for 
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tongue-thrust and facial grimace during the act of swallowing. This was done 
by squirting a small amount of water into each patient’s mouth and asking him 
to swallow. This was repeated if the first swallow did not give the operator a 
clear indication of the tongue movements and the facial muscle action. Follow- 
ing the use of the water, the operator placed his thumb under the patient’s 
chin and retracted the lower lip with his forefinger. The patient was then 
asked to swallow with nothing in his mouth. This provided a double check on 
the first swallow, and it also revealed the presence or absence of anterior or 
posterior tongue-thrust. 


TONGUE THRUST 


Deep Overbite Normal Overbite Openbite 
Grimace No Grimace Grimace No Grimace Grimace No Grimace 
NO TONGUE THRUST 
Deep Overbite Normal Overbite Openbite 
Grimace No Grimace Grimace No Grimace Grimace No Grimace 


Fig. 1. The chart used to tabulate results of swallowing tests. The pupils who seemed to need 
no orthodontic service were indicated in red; the posterior tongue-thrust was designated by 
an asterisk (*). 


The purpose of these tests was not mentioned or discussed in the presence 
of the patient being tested, since it was thought that an awareness of the problem 
might affect his performance. This belief is borne out by the fact that if the 
patient is taught to swallow correctly he will do so while making a conscious 
effort and while being observed by the doctor. When he swallows during an 
unrelated conversation, however, his tongue may be seen to slip between his 
anterior teeth. 


The following data were recorded (Fig. 1) for each patient tested: 


1. Presence or absence of tongue-thrust and designation as to whether 
the tongue-thrust is anterior or posterior. 
2. Presence or absence of facial grimace. 
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3. Type of occlusion present (Angle’s Class I, II, or III). 

4. Type of overbite or open-bite and whether anterior or posterior. 

5. Name, sex, and age of each patient. (This information was obtained 
primarily for future use in assisting the patients with perverted 
swallowing habits. ) 


The terms, as used in the swallowing tests, are defined as follows: 


Anterior tongue-thrust—The movement of the tongue between the 
upper and lower incisors so that it is visible to the operator. 

Posterior tongue-thrust—The movement of the tongue between the 
upper and lower buceal teeth, posterior to the canine, which may be 
either unilateral or bilateral. 

Grimace—Any movement of the muscles of facial expression during 
the act of deglutition. 

Deep overbite—The lower incisors touching the palatal tissue when 
the teeth are occluded. 

Normal overbite—Any overlap of the upper and lower incisors in 
which the latter do not contact the palatal tissue. 

Open-bite—No overlap of the upper and lower incisors; also cases 
showing overjet in which the lower incisors do not occlude with the 
palatal tissue. 


Type of malocclusion—Classified according to Angle’s Classes I, II, 
and III. 


The findings from testing of the 497 orthodontie patients were compared 
with those obtained from identical testing of a group of 290 elementary school 
pupils ranging in age from 5 to 12 years. This latter group served as a normal- 
population sample. Inasmuch as no remedial treatment was intended for the 
school group, no record was made of the name, age, or sex of each child. Previ- 
ous to the testing, however, the mother of each child had been asked to indicate 
on a printed form whether as an infant the child had been fed by bottle, by 
breast, or by a combination of both. When these forms were returned, the names 
of the children reported to have been breast-fed were recorded as a part of their 
swallowing-test data. I then had a telephone conversation with each mother to 
rule out any misinterpretations of the printed form. 

The orthodontic patients were not checked with reference to breast feeding, 
since the ease histories of these children had not included this information and 
since considerable change in occlusion had already occurred in many of the 
patients as a result of appliance therapy. In fact, I had the strong impression 
that, as a result of improved tooth position, some patients whose original casts 
had shown characteristics of tongue-thrust demonstrated no tongue-thrust or 
grimace at the time of this investigation. This impression, of course, could be 
validated only after intensive research. If the premise were true even in a few 
cases, it would negate any correlation between breast feeding and atypical 
swallowing habits if the data were taken during orthodontic treatment. 
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OBSERVATIONS 


The tests revealed a higher percentage of tongue-thrust during swallowing 
in the orthodontic patients than in children of the normal-population sample. 
Of the 497 orthodontic patients, 312 (62.8 per cent) demonstrated a tongue- 
thrust. Nineteen (6 per cent) of the 312 had a posterior tongue-thrust. 

Among the 290 elementary-school pupils, 165 (56.9 per cent) showed a 
tongue-thrust and one showed a posterior tongue-thrust. 

Deep overbites were revealed in quite a number of children from both 
groups. In the normal-population sample of 290 children, 119 (41 per cent) 
had deep overbites. Eighty-two (68.9 per cent) of the children with 119 deep 
overbites demonstrated a tongue-thrust. In other words, in the normal-popula- 
tion sample, more than two-thirds of the children with deep overbites had 
atypical swallowing habits. 

Among the 497 orthodontic patients tested, 277 (55.7 per cent) showed lower 
ineisors touching palatal tissue (tabulated as deep overbites). The percentage 
of deep-overbite cases in this group would have been much greater, except for 
the fact that in many of the cases orthodontic therapy had corrected the prob- 
lem before the study was made. Of the 277 deep-overbite cases, 156 (56.3 per 
cent) showed tongue-thrust. 

Tabulations of several tests from both groups revealed the presence of a 
grimace with no accompanying tongue-thrust. In the normal-population sample, 
eleven (3.7 per cent) of the 290 children showed a definite change in the muscles 
of facial expression, with no tongue-thrust discernible by the operator. Among 
the orthodontic patients, 9.2 per cent showed some form of grimace with no 
tongue-thrust. 

In the opposite vein, three school children showed no grimace but had a 
definite anterior tongue-thrust. Eight orthodontic patients showed a posterior 
tongue-thrust with no grimace. 

The largest number of atypical swallowers found in the normal-population 
sample had Class II malocelusions with deep overbites. Abnormal swallowing 
was seen in sixty-three (79 per cent) of the total of seventy-nine cases of Class 
II deep overbite. In the orthodontic group, ninety-eight (63 per cent) of the 
156 children with Class II deep overbite were atypical swallowers. 

With very few exceptions, the children with open-bite were found to be 
indulging in atypical swallowing with tongue-thrust. Of the fifty-six school 
children with open-bites, only one did not demonstrate a tongue-thrust. Six of 
the eighty-four orthodontic patients with open-bites could keep their tongues 
out of the openings while swallowing. 

For each child in the elementary school group, notations were made desig- 
nating whether or not there was any indication of a present or future need for 
orthodontic treatment. In my judgment, 112 (38.6 per cent) of the 290 children 
examined showed normal dental development, tooth position, and jaw relation- 
ship for their ages. It is interesting to note that ninety-two of these 112 chil- 
dren showed no abnormal swallowing habit. To put it another way, 82 per cent 
of the children who appeared to have no need for orthodontic service also had 
normal swallowing patterns. 
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In response to the questionnaires regarding breast feeding, fourteen chil- 
dren in the school group were reported by their mothers to have been breast-fed 
as infants. However, telephone conversations with these mothers revealed that 
ten of the fourteen children had used bottles for fruit juice and/or water, 
leaving only four who had never used a bottle for any kind of liquid. These 
four children had been fed from a cup when supplemental nourishment was 
required. Two of them had anterior open-bites with atypical swallowing pat- 
terns, but neither indulged in finger- or thumb-sucking. The other two children 
showed normal deglutition. 


Table I. Tabulation of findings 


Normal-population 
sample Orthodontic patients 


Tongue-thrust during deglutition 165 of 290 (56.9%) 312 of 497 (62.8%) 
Deep overbite cases showing tongue- 

thrust while swallowing 82 of 119 (68.9%) 156 of 277 (56.3%) 
Patients showing grimace while swal- 

lowing, with no discernible tongue- 

thrust of 290 ( 3.7%) 46 of 497 ( 9.2%) 
Patients showing a tongue-thrust 

while swallowing, with no grimace of 290 (1%) 8 of 497 ( 4.6%) 
Class II deep overbite cases showing 

abnormal swallowing of 79 (79.7%) 98 of 156 (62.8%) 
Open-bite cases showing abnormal 

swallowing of 56 (98.2%) 78 of 84 (92.8%) 
School pupils examined needing no 

orthodontic treatment of 290 (38.6%) No data 
School pupils not needing orthodontic 

treatment and showing a normal 

swallow of 112 (82.1%) No data 
Completely breast-fed children show- 

ing normal swallowing of 4 (50%) No data 


DISCUSSION 


Of the 497 orthodontic patients examined, 62.8 per cent were found to have 
abnormal swallowing habits. This finding agrees with findings in two other prac- 
tices in the Southwest area, in which approximately 60 per cent of the patients 
were reported to be abnormal swallowers. The swallowing tests given the ele- 
mentary school pupils in the normal-population sample revealed a surprisingly 
high proportion (56.9 per cent) of atypical swallowers. 

It was quite a revelation for me to find that 68.9 per cent of the school chil- 
dren and 55.3 per cent of the orthodontic patients who showed deep overbites 
also demonstrated tongue-thrusts while swallowing. It is now apparent to me 
that many children with deep overbites open their jaws to swallow, thus allow- 
ing their tongues to protrude between the anterior teeth. This finding agrees 
with the findings of Straub: and other investigators. 

A few children from both the school group and the orthodontic patients 
demonstrated a facial grimace with no accompanying tongue-thrust. This seems 
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to substantiate Strang’s’® belief that, in some cases at least, the muscles of facial 
expression (principally the buccinator and caninus. muscles) take part in a 
normal swallow. Most of the children who showed a tongue-thrust with no ac- 
companying grimace while swallowing had open-bites with short lips, and the 
tongue was free to move through the anterior teeth without touching the lips. 
Also, the majority of the children with posterior tongue-thrust showed no 
grimace. 

The largest number of children whose abnormal swallowing was associated 
with a particular type of malocclusion was found in the Class II deep-overbite 
group. This is undoubtedly due to the prevalence of this problem, for a large 
pereentage of the orthodontic eases fall into this category. This finding also 
emphasizes the fact that, contrary to popular orthodontic opinion, many pa- 
tients with deep overbite show tongue-thrust while swallowing. 

Although the actual number of open-bite cases in each group was not large 
in comparison to the number of deep overbite cases, the percentage of open- 
bites in which there was a tongue-thrust during swallowing (98 per cent and 
92 per cent, respectively) was the highest recorded. These figures lend support 
to the premise that the tongue-thrust is not only responsible for the original 
open-bite condition but also may be the most potent factor in its recurrence 
after correction. 

Of the school children examined, 38.6 per cent were judged to have no 
orthodontic problems. This represented a larger number of normal occlusions 
than I had anticipated. Salzmann,** however, reports a study of 119,000 St. 
Louis school children in 1934 which revealed that 49 per cent had no dento- 
facial abnormalities. Since the methods used in the St. Louis project are un- 
reported and since the results of that study and the present one would un- 
doubtedly have some tendency to reflect the opinions of the two examiners, a 
comparison of these two percentages may not be significant. 

It is interesting to note that 82.1 per cent of the school children who ap- 
peared to have no need for orthodontic services also swallowed normally. This 
would seem to substantiate the theory that improper swallowing does disturb 
tooth position and normal dentofacial growth. 

It is regrettable that only four completely breast-fed children were found 
in this study. The fact that two of these four children showed abnormal swal- 
lowing habits loses most of its significance in view of the small number involved. 
An accurate analysis of Straub’s breast-feeding theory seems impossible unless 
interested persons could provide an adequate nation-wide sample by pooling 
their reports. 

In my opinion, the findings of this study neither confirm nor deny Straub’s 
theory, but they do emphasize the need for remedial instructions to the large 
number of children with abnormal swallowing habits. Of the three corrective 
methods mentioned earlier in this article, the speech therapy approach seems 
to be worthy of detailed description. 


SPEECH THERAPY APPROACH TO THE PROBLEM OF PERVERTED SWALLOWING. Mr. 
Robert Achilles, in consultation with Dr. Martin Palmer, Director of the 
Wichita Institute of Logopedies, has outlined a program for correction of the 
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atypical swallowing habits of orthodontic patients. This approach differs from 
those used in California and Arizona in two main respects. The Wichita speech 
therapists believe, first, that practice in making certain sounds and exercises 
could be omitted from the training and, second, that during the child’s first 
lesson his abnormal swallow with tongue-thrust could be completely replaced 
by a normal swallow without tongue-thrust. Schurter®® concurs in this opinion. 
The only step-by-step process involved in the correction program is the gradual 
daily increase in time during which the patient pays strict attention to his 
swallowing. 


Following is an outline of the program devised by the speech therapists: 


First visit 
A. Evaluation of the problem. 

1. The function of the posterior pharyngeal wall is noted. 

2. The functions of the pillars of the wall, fauces, and soft palate are 
noted. 

3. The action of the intrinsic and extrinsic muscles of the tongue is 
checked, leading to a recognition of the final foree-vector mech- 
anism of the tongue. 

. The position of the mandible upon swallowing is checked to deter- 
mine whether upper and lower teeth are in contact and to what 
extent. 

5. Muscles of facial expression involved in grimace are noted. 

. Explanation to the patient and his mother of the abnormal move- 
ments in this particular swallow. 


. Demonstration with a blunt instrument to show the spot where the 
tip of the tongue should press during swallowing. 

. Instruction in the actual swallow. The patient is asked to swallow 
carefully with the posterior teeth held tightly together, keeping the 
tip of his tongue in the proper position. The child should be shown 
with a mirror that his lips are sealed without tension. 

. Instructions for home practice. The patient is now instructed to be- 
gin breakfast the following morning by carefully chewing and swal- 
lowing a slice of dry, hard toast as instructed. All liquids, including 
soups, should be taken through a cellophane straw which the patient 
holds between the lips while sucking, swallowing, and breathing. 
This method of drinking should be followed whenever possible until 
the abnormal swallowing habit is corrected. 

If, in the parent’s judgment, the patient does well in his concen- 
trated effort at swallowing for five minutes, on the following morning 
he should swallow his entire breakfast in this way. 

As the patient demonstrates his ability to swallow correctly for 
longer periods, the evening meal should be included in the program 
of swallowing correction. At this time, chewy, fibrous foods, such as 
carrots, celery, cabbage, and tough meat, should be used. At certain 
times, when the mother can observe him, the patient should chew 
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sugarless gum for as long a period as he is willing to concentrate on 
swallowing the flow of saliva which the gum stimulates. 


Second visit 

The patient is checked by the therapist one week after the first visit. 
If the mother reports good progress and the therapist sees that the pa- 
tient can now consciously swallow well, it is only a matter of practice 
until swallowing becomes a normal unconscious act, rather than a normal 
conscious one. 


Third visit and subsequent visits 
Monthly visits are made to the therapist until he is convinced that 
the patient swallows correctly and unconsciously. 


SUMMARY 


Recent literature has called attention to the relationship between tooth po- 
sitions and abnormal tongue function during swallowing. Several orthodontists 
of my acquaintance tested their patients to ascertain the number of cases in 
which there was an abnormal swallowing habit. Each of these men expressed 
great surprise upon finding that 60 per cent or more of their patients had some 
form of abnormal movement of the tongue and/or facial muscles during swal- 
lowing. In some orthodontic practices 80 per cent of the patients are said to 
have atypical swallowing habits. An investigation of the orthodontic practice 
of Drs. Benton and Malone and myself revealed that 62.8 per cent of the pa- 
tients examined showed a swallowing problem. 

It was my belief that tests showing the percentage of children from a nor- 
mal-population sample who had atypical swallowing patterns would add to our 
knowledge regarding the problem; therefore the subject was selected for in- 
vestigation. 

A review of the literature indicated that many competent investigators had 
provided valuable information regarding the normal swallowing act as well as 
abnormal swallowing patterns. This information includes detailed descriptions 
of the swallowing act, naming the muscles involved and explaining their funce- 
tion. Strang’s textbook description of the swallowing act was used in this article, 
since it seemed to be the most complete and the least confusing. 

The literature revealed several fine reports on work done with cinefluerog- 
raphy which confirm the sequence of movements in a normal swallow, as de- 
scribed by Strang. According to the reports on these studies, however, none of 
the subjects showed any abnormal tongue action. This seemed surprising to me, 
in view of the high percentage of the children observed who showed this ab- 
normality. 

The pupils of an elementary school were selected to serve as a normal- 
population sample. Although the age range of this group was lower than that 
of the orthodontic patients, I did not consider the discrepancy sufficient to pre- 
elude the comparison. 

Both groups were given swallowing tests in the same manner, and all chil- 
dren were unaware of the purpose of the testing. Water from a rubber-bulb 
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syringe was squirted into the mouth of each child, and the child was asked to 
swallow. In some cases the swallowing speed necessitated repetition of the test 
to enable the operator to check the action and record the presence or absence of 
a tongue-thrust. Following use of the water, the operator retracted the lower lip 
with his forefinger, resting the thumb under the child’s chin while the swallow 
was repeated. This afforded a better view, particularly of the posterior tongue- 
thrust, but it had the disadvantage of disturbing the cireumoral musculature. 


Anterior and posterior tongue-thrusts were tabulated on the same sheet 
(Fig. 1), but an asterisk was used to represent each posterior tongue-thrust. 
After the two swallowing checks had been made, the overbite was classified and 
recorded as ‘‘deep,’’ ‘‘normal,’’ or ‘‘open-bite.’’ Next, the presence or absence 
of a facial grimace was recorded and the occlusion was recorded as Class I, 
II, or III. 

While testing the school group, I also recorded my guess as to each pupil’s 
need for orthodontic service at the present time, in the future, or not at all. 
Additional information was obtained and recorded concerning the fourteen chil- 
dren who, according to their mothers, had been completely breast-fed as infants. 


As a result of these tests and comparisons, two observations seem significant : 


1. In the school group, 56.9 per cent of the children had a tongue-thrust 
upon swallowing. 

2. In the school group, 82.1 per cent of those with normal swallows also 
appeared to need no orthodontic service. 


This certainly indicates a correlation between perverted swallowing and mal- 
occlusion. 

The findings of this study definitely indicate a need for solving the problem 
of abnormal swallowing in the practice which my associates and I conduct. 

The use of appliances to ‘‘fence’’ or ‘‘house’’ the tongue in proper position 
is reported to have been only partially successful. Findings coneerning the use 
of hypnotherapy were based upon a study so limited in scope that it cannot be 
regarded as conclusive. Barritt?’ has reported that in approximately 80 per 
cent of the many orthodontic patients with whom he has worked in the Tucson 
area the abnormal swallowing has been corrected by exercises and speech 
therapy. Straub’s work also indicates a high degree of success through these 
media. Because of these facts, I asked Mr. Robert Achilles of the Wichita Insti- 
tute of Logopedies to develop a routine believed to be effective; his reeommenda- 
tions have been given in detail. 


CONCLUSIONS 


1. A comparison of the percentages of abnormal swallowing habits revealed 
that 62.8 per cent of the orthodontic patients examined demonstrated a swal- 
lowing abnormality, whereas 56.9 per cent of the elementary school pupils tested 
showed the same problem. 

2. It was my opinion that improved tooth position resulting from ortho- 
dontic changes had eliminated the perverted swallowing in some of the ortho- 
dontie patients tested. This opinion is based on the fact that at the beginning 
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of treatment the tooth positions of some of these patients had shown evidence 
of a perverted swallowing habit; yet, with no specific therapy to correct swal- 
lowing habits, some of these patients demonstrated no tongue-thrust at the time 
of the survey. This group consisted of cases near completion of orthodontic 
treatment in which the overbite and overjet had been corrected. 


3. Although it is difficult to draw a precise line between children who may 
need orthodontic treatment in the future and those who will not, I made an 
‘‘educated guess’’ regarding such an eventuality as I tested each of the school 
children in the group. The result was that 38.6 per cent of these children were 
deemed to be free of any orthodontic problems, currently or in the future. 
Of this group, 82.1 per cent showed normal swallowing habits. 

4. A large number of children with deep overbite were also found to have 
a tongue-thrust and facial grimace when swallowing. 

5. Four children in the normal-population sample were found to have been 
completely breast-fed as infants. Of these four, two showed perverted swallowing 
and open-bites. Because of the small sample, I feel that this is inconclusive in 
so far as Straub’s theory of bottle feeding is concerned. 


I wish to express my sincere appreciation to my associates, J. Victor Benton and Robert 
F. Malone, for their encouragement and help in the preparation of this thesis. To our secre- 
tary, Miss Margaret McKillip, go my heartfelt thanks for the many hours of editing, 
typing, and proofreading that were needed to complete the project. Dr. L. H. Shepoiser, 
Superintendent of Wichita Schools, Miss Elsie Rathbun, Director of School Nurses, and Miss 
Nan Wade, Principal of Kos Harris Elementary School, were all most cooperative in ar- 
ranging for swallowing tests of the pupils of Kos Harris School. To my wife and children 
may I express my thanks for the patience, love, and understanding that made this work 
possible. 
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The relationship between occlusion 


and periodontal status 


DONALD R. POULTON, D.D.S.,* AND 
SANFORD A. AARONSON, D.D.S.** 
San Francisco and Alameda, Calif. 


ACHIEVING the ideal in tooth form, tissue contour, and facial harmony is the 
ultimate goal of treatment procedures in the various branches of dentistry. The 
implication is clear that ideal structure is an important prerequisite to the main- 
tenance of optimum dental health. From a logical standpoint, it would seem 
that the functional influences exerted by a normal occlusion would have the 
best possible physiologic influence on the surrounding tissues. 

The observations of an individual clinician, however, may not happen to 
confirm this generalization. A few adult patients with severe malocclusion and 
no sign of periodontal disturbance may suggest that occlusion is of relatively 
little importance to the condition of the surrounding tissues. The same implica- 
tion arises from cases in which patients have excellent occlusion and severe 
periodontal disease. 

Few would question the undoubtedly harmful effect on the periodontium of 
specific local tooth irregularities which will traumatize either the opposing teeth 
or the surrounding tissues. These conditions are easily recognized and must be 
corrected in the treatment of local traumatic periodontal problems. However, 
such observations do not necessarily lead to the conclusion that a patient in 
need of orthodontic treatment will be more susceptible to periodontal disease 
than a patient whose teeth are in good occlusion. 

Beeause of the clinical importance of the relationship between occlusion 
and periodontal status, a survey was undertaken to measure the incidence of 
these variables in a population group. While there are many factors which will 
influence both of the entities in question, appropriate statistical methods were 


Portions of this study were conducted at United States Public Health Service Fa- 
cilities in Alameda, California, and in Bethesda, Maryland. 


*Instructor in Orthodontics, University of California School of Dentistry. 


**Formerly Assistant Dental Surgeon, United States Public Health Service, United 
States Coast Guard Base, Alameda, California. 
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applied to determine whether the distribution of malocclusion and periodontal 
disease was due to more than chance. 


INDEX OF OCCLUSION 


Translating the observation of clinical conditions into terms which ean be 
handled statistically is a complex and controversial procedure. An index must 
be simple, reproducible, and objective. 

Several serious efforts have been made to develop a satisfactory method of 
assessing malocclusion in large population groups. Massler and Frankel’ pro- 
vided an excellent historical review of the problem and proposed an index based 
on the unit of occlusion. A score for each individual is obtained on the basis of 
the number of maloccluded teeth observed. However, attempts to apply this 
method have been hampered by the difficulty of judging the conformity of each 
tooth to its proper position in all planes of space and by the resulting lack of 
consistency in scoring. 

More recently, Van Kirk and Pennell? proposed a more detailed scoring 
method for evaluating the malalignment of teeth in each arch with exact eri- 
teria for recording the degree of severity. Because this examination is made with 
the mouth open and the alignment is evaluated only from the occlusal aspect, 
scoring is easier and probably more consistent. This method appears to measure 
malocclusion indirectly, though, since the score is not affected in any way by 
the relationship of the upper and the lower teeth in occlusion. 

Since we were particularly interested in the orthodontic implications of 
this survey, we used an index of occlusion which was developed at the National 
Institute of Dental Research in 1957. The Occlusion Feature Index (OFI) is 
based on four primary features of occlusion which are of importance in an 
orthodontic examination. A value is assigned each of these features according 
to the following objective criteria : 


1. Lower anterior arch crowding in the canine-to-canine area 
0. None 
1. Crowding of lower anterior teeth equivalent to one-half the width 
of the lower right central incisor 
2. Crowding the width of one central incisor 
3. Crowding exceeding the width of one central incisor 


2. Cuspal interdigitation, observed in occlusion looking at the right pre- 
molar-to-molar area from the buccal aspect 
0. Cusp-to-groove relationship 
1. Between cusp and groove 
2. Cusp-to-ecusp 


3. Vertical overbite, measured by that portion of the lower incisors eov- 
ered by upper central incisors in occlusion 
0. Incisal third of lower incisors 
1. Middle third of lower incisors 
2. Gingival third of lower incisors 
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4. Horizontal overjet, measured in occlusion with a small ruler from 
labial surface of upper incisors to labial surface of lower incisors 

0. 0 to 1.5 mm. 
1. 1.5 to 3 mm. 
2. 3 mm. and over 


The number for each of the four categories is recorded, and a total score may 
be obtained by adding them together. The possible range is from 0 to 9. 

A preliminary test of the OFI scoring procedure was performed on a group 
of 152 teen-age boys in the Washington, D. C., area. This examination was per- 
formed by two dentists working separately; at the same time, an experienced 
orthodontist classified the malocclusions subjectively according to severity. An 


Table I. Comparative OFI scores by two examiners 


No. of 
ashlee. Average Range of scores 
Examiner tions score | 0-1 2-3 | 4-5 | 6-9 
A 152 3.90 18 55 46 33 
B 152 3.64 23 58 45 26 
Average —_ 3.77 20.5 56.5 45.5 29.5 


evaluation of the consistency of the index as used by different investigators and 
its relationship to a conventional orthodontic examination was made possible. 
As shown in Table I, the index values obtained by the two examiners were in 
close agreement. 

A detailed comparison of the OFI score of each patient as given by each 
examiner is shown in Fig. 1. The area between the dotted lines shows the cases 
in which agreement was perfect; these cases made up 34 per cent of the total. 
The area between the solid lines shows the cases in which scores differed by 
only 1 point, plus or minus. This represented 77 per cent of the total cases, 
showing a satisfactory lack of individual variation. These findings suggest that 
the examination procedure is not influenced appreciably by subjective variation 
and could be expected to give reasonably consistent results when employed by 
any examiner trained in its use. 

Orthodontic ratings of each occlusion were made by the orthodontist work- 
ing separately and with no knowledge of scoring procedures used in the OFI 
classification. The criteria for classification were as follows: 


Slight—No need for orthodontic treatment 

Mild—Some variation from ideal occlusion but not sufficient to need 
treatment 

Moderate—Orthodontie treatment indicated and would be beneficial 

Severe—Treatment essential 


The subjective nature of this ‘‘need-for-treatment’’ rating does not lend 
itself to larger population groups, but the close relationship to the OFT scores 
is apparent. 
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OF! scores 


Examiner 0O 


B 1 


Fig. 1. Distribution of OFI scores given by two examiners. 


Of the eighteen malocelusions scored as 0 or 1, seven were rated slight and 
none were rated severe. At the other extreme of the score range, of the thirty- 
three maloeclusions scored as 6 to 9, none were rated slight, eighteen were rated 
moderate, and eight were rated severe. 

Looking at the scores another way, we find that the malocclusions rated 
slight had an average score of 2.0, the mild ones averaged 3.5, the moderate 
ones averaged 4.3, and those rated severe had an average score of 7.2. It seems 
justifiable to say, then, that these four simple observations, which depend on 
easily defined criteria, yield a numerical score which will agree very closely 
with the findings of an orthodontic examination. 

A description of another index designed to record deviations from normal 
occlusion has subsequently been published by Draker.* This index (the HLD 
Index) is very similar to the OFI, but, because it was designed for the specific 
purpose of designating cases involving physical handicaps, certain severe condi- 
tions which may occur in a small percentage of the population are given special 


Table II. Comparison of OFT scores with subjective orthodontic examination 


Range of 


Orthodontic rating 


malocclusion 
score Number Slight Mild | Moderate | Severe 
0-1 18 7 6 5 0 
2-3 55 15 23 16 1 
4-5 46 2 21 20 3 
6-9 33 0 7 18 8 


Average score 152 2.0 3.5 4.3 7.2 
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emphasis. These conditions (cleft palate, severe traumatic deviation, mandibular 
protrusion, and open-bite) must be noted in a screening program, but their 
introduction into the scoring procedure on a correlation study such as the one 
reported here would introduce many uncertainties. 

The other significant difference between the OFI and Draker’s procedure 
lies in the method of obtaining an anterior crowding measure. The HLD index 
uses a measurement between the most deviated anterior teeth in a labiolingual 
direction to give an indication of the condition noted in the OFI as lower an- 
terior arch crowding. 


INDEX OF PERIODONTAL STATUS 


We used the index devised by Russell* of the National Institute of Dental 
Research to establish the periodontal status of each patient. This index has been 
described in detail and has been widely used in dental field studies. The ex- 
amination is clinical only and can be completed in a minute or less by an ex- 
perienced examiner. The supporting tissue around each tooth is rated according 
to the following scale: 


0. Negative—There is neither overt inflammation in the investing tissues 
nor loss of function due to destruction of supporting tissues 


1. Mild gingivitis—There is an overt area of inflammation in the free 
gingiva, but this area does not cireumscribe the tooth 
2. Gingivitis—Inflammation completely cireumscribes the tooth, but 


there is no apparent break in the epithelial attachment 
6. Gingivitis with pocket formation—Yhe epithelial attachment has been 
broken and there is a pocket (not merely a deepened gingival 
crevice due to swelling in the free gingival tissue); there is no 
interference with normal masticatory function; the tooth has not 
drifted and is firm in its socket 
8. Advanced destruction with loss of masticatory function—The tooth 
may be loose, it may have drifted, it may sound dull on percus- 
sion with a metallic instrument, and it may be depressed in its 
socket 
The total values are then added up and divided by the number of teeth 
examined, giving an average score for each individual. This score represents the 
amount of periodontal disease which can be observed. 


MATERIAL AND PROCEDURE 


The malocclusion and periodontal scoring procedures were performed on a 
sample of 908 male subjects between the ages of 17 and 26 years. The subjects 
were 90 per cent Caucasians. The survey was carried out in conjunction with 
the original dental examination of recruits at the United States Coast Guard 
Base,* Alameda, California, by a single examiner. 

A mouth mirror, compressed air, and a dental operating light were avail- 
able for each examination, which required no more than one to one and one-half 


*Dr. J. C. Heckel, whose cooperation made this study possible, is the Chief Dental Officer. 
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minutes. The cuspal interdigitation and periodontal status were recorded only 
on the right side, with a minimum of twelve teeth present in the right upper 
and lower quadrants, collectively, in all patients included in the survey. 

The size of the sample (908), the small age spread, and the lack of sex dif- 
ference are definite contributing factors to the meaningful evaluation of the 
data. It would be searcely feasible for a single examiner to carry out measure- 
ments and subsequently handle the data on a significantly larger number of per- 
sons. Having all measurements made by a single examiner assures a degree of 
consistency in method, which is another advantage to this sort of data. By this 
same token, it also introduces a note of difficulty in the interpretation of the 
findings because of the degree of correlation which may be unconsciously intro- 
duced by the examiner between the measurement of occlusion and of periodontal 
disease. Since each of the measurements was made only with carefully defined 
and, as far as possible, objective criteria, it does not seem likely that this factor 
introduced a sufficiently large degree of error to seriously affect the value of 
the findings. 


FINDINGS 


As the first method of evaluating the data, the average periodontal scores 
were arranged according to the malocclusion scores given each subject. 

The ordered relationship between occlusion and periodontal scores is im- 
pressive. Each category of increasing malocclusion score received a progressively 
higher average periodontal score. In other words, in these 908 cases, as the 
occlusion deviated farther from the normal, an increasing amount of periodontal 
disease was found. 

This finding suggests that there is some degree of correlation between 
occlusion and periodontal status. By applying the correlation coefficient 


r= pO. a the data and caleulating the degree of relationship for the 


V Ex?Ey? 
entire sample, we found ‘‘r’’ to be + .24, which indicates a positive small but 
significant degree of correlation. The degree of statistical significance is such 
that the probability of r = + .24 occurring by chance alone in a sample of 908 
cases is virtually nonexistent. 
Since the OFI score is obtained by the summation of four important fea- 
tures of occlusion, it is possible to study each of these features separately as it 


Table IV. Periodontal scores received grouped by rating of occlusion features 


Lower anterior Cuspid inter- Horizontal 
crowding digitation Overbite overjet 
Perio- Perio- Perio- Perio- 
Occlusion dontal dontal dontal dontal 
feature rating | Number| score | Number| score | Number| score | Number| score 
0 669 0.42 586 0.41 603 0.39 632 0.42 
1 201 0.59 275 0.54 227 0.53 136 0.53 


2 37 0.61 47 0.68 78 0.64 140 0.58 
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relates to the periodontal index. In Table IV the average periodontal index 
scores received are related to the number assigned on the basis of the various 
features of occlusion. 

Table IV shows that, in addition to the over-all relationship between oc- 
clusion and periodontal condition shown in Fig. 2, a similar relationship was 
found between each of the occlusion features evaluated separately and the 
periodontal condition. 


MEAN 70 

PERIODONTAL 

SCORE 
40 
.00 


OFI (MALOCCLUSION) SCORE 0 1 2 3 4 5 
NUMBER OF CASES 256 207 175 114% 79 # 35 


Fig. 2. Comparison of malocclusion (OFI) and periodontal scores in 908 examinations. 


DISCUSSION 


The nature of periodontal disease is such that in this age group (17 to 26 
years) a relatively low index of disease would be expected. The mean perio- 
dontal score for the entire group was 0.48, which certainly bears out this premise. 
This score indicates that, on the average, there was no overt sign of periodontal 
disease around half of the teeth examined and nothing more serious than a 
mild gingivitis around the other half. On this basis, it might be expected that, 
with such a low prevalence of periodontal disease to work with, any relationship 
to occlusion would be very difficult to establish. As was noted in Fig. 2, however, 
the cases in which there was an OFI score of 0 had an average periodontal score 
of 0.29, while those in which the OFI score was 5 or more had an average perio- 
dontal score of 0.79—well over twice the severity of the preceding group. 

In the evaluation of the significance of r = + .24, Russell’s comments are 
significant : 


Let us assume that a phenomenon, A, is associated with a variable, X, and to simplify 
the illustration, let us assume that the association is one of cause and effect. If X is a 
nonspecific response which can be elicited by any one of a series of causes, B, C, D—variables 
sometimes present simultaneously with A, but independent of A—then it is obviously absurd 
to expect all of the variation in X to be explained by the infiuence of A alone. Dropping the 
assumption of cause and effect, this is the situation when malocclusion is associated with 
gingivitis; gingivitis can result from any of a variety of known causes which are independent 
of occlusion. Now, r = + .24 is a statement of the degree of accuracy with which the gin- 
gival status of any one individual can be predicted, once his occlusal score is known. On this 
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basis, OFI explains little of the individual variation, which is responsive in part to causes 
not included in the simple equation used here. But these causes, being independent of oc- 
clusion, tend to occur randomly in individuals scored over the whole range of OFI scores. 
Hence, they tend to balance out when groups, rather than individuals, are considered. 

It is appropriate, then, to study grouped data such as those in [Fig. 2]. This graph 
shows that, on the whole, mean periodontal scores rise quite consistently and predictably 
with the rise of OFI scores and one concludes intuitively that, other things being equal, the 
two phenomena as scored in this manner are closely related. 


The significance of occlusion to periodontal condition in this relatively early 
stage leads to speculation as to just what the situation might be in older age 
groups. It is possible that with the presence of a greater amount, and hence a 
more measurable quantity, of periodontal disease the correlation might be even 
stronger. On the other hand, it might be found that the correlation was weaker, 
indicating that influences other than occlusion had become more dominant in 
the progress of periodontal disease. In either ease, the clinical significance of 
this relationship is great enough that additional studies on older age groups 
should be carried out to increase our information in this area. 

The information given in Table IV is of interest not only because it shows 
the significant relationship of each of the occlusion features to the periodontal 
score but also because it shows the close relationship of the various occlusion 
features to each other. The very nature of a malocclusion is such that a devia- 
tion in one of the measurements creates a strong tendency toward some dis- 
erepaney in the other features. In the general run of malocclusions, a person 
with crowded lower anterior teeth will tend to have a deep overbite, a person 
with deep overbite will tend to have a large horizontal overjet, and a person 
with an excessive overjet will tend to have faulty posterior interdigitation. It 
might be interesting to run a multiple correlation on all of the occlusion features 
and on the periodontal seore, but such a procedure is beyond the seope of this 
study. 

The statistical confirmation of the existence of a significant link between 
periodontal status and occlusion is reassuring to the orthodontist who has been 
engaged in correcting malocclusion. Although few orthodontists would state that 
maintenance of periodontal health was the most important reason for a pa- 
tient’s having orthodontic treatment, even fewer would say that it had no im- 
portance whatsoever. Ideal alignment and correct interdigitation of anterior 
and posterior teeth have been the goals of orthodontic treatment on the basis 
of empiricism and esthetic consideration more than on the basis of dental health 
maintenance. 

The demonstration of statistical correlation, no matter how strong, does not 
prove the existence of a cause-and-effect relationship between the factors in- 
volved. A definite correlation between periodontal status and occlusion has been 
shown, however, and several possible explanations for this relationship should 
be explored. 

One possibility would be that both are caused by the same set of factors. 
Yet the main causes of malocclusion do not coincide with the causes of perio- 
dontal disease. A search for common etiological factors would have to be limited 
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to such vague generalities as an ‘‘unfavorable environment’’ or ‘‘ genetic pre- 
disposition. ”’ 

The hypothesis that periodontal disease is a causative factor in malocclusion 
would be even less tenable. Malocelusion is a deviation from ideal dental mor- 
phology which is usually present in its most severe form when the last perma- 
nent tooth has erupted. Its development is generally inherent in the dental and 
facial patterns of the patient. Periodontal disease, by contrast, is a slowly de- 
veloping condition which seldom presents a picture of serious disease until the 
patient has reached full maturity. The severity of untreated periodontal disease 
almost always increases through the years. In other words, it is much more likely 
{ that malocclusion, which reaches full severity first, would tend to be the causa- 
tive agent. 

There is also clinical evidence to support this hypothesis. Malocelusion has 
been linked to periodontal disturbance because of direct trauma to gingival 
tissue by food particles. The abnormal gingival architecture around severely 
malaligned teeth may expose the gingiva to abrasion and irritation not com- 
patible with this type of tissue. Food impaction and lack of natural hygiene 
contribute further to the problem. Traumatic occlusion has been cited as a 

: specifie cause of periodontal destruction. 

¥ With these considerations in mind, the observed correlation between oc- 
clusion and periodontal scores may be due to a cause-and-effect relationship. 

Specifically, malocclusion may be an important causative factor in periodontal 

disease. 


SUMMARY 


1. The Occlusion Feature Index (OFI) described here appears to be a 
workable, meaningful means of recording malocclusion in population studies. 

2. OFI scores on 152 subjects did not differ significantly when obtained by 
two examiners, and they showed close correlation with a separate need-for- 
orthodontic-treatment rating. 

3. OFI and periodontal status scores were run on a group of 908 male sub- 
jects and a significant correlation was shown, leading to the hypothesis that mal- 
occlusion may be important in the etiology of early periodontal disease. 

4. On the basis of these findings, each of the following features of occlusion 
showed a significant relationship to periodontal status: (a) vertical incisor 
overbite, (b) posterior cuspal interdigitation, (c) lower anterior crowding, and 
(d) horizontal incisor overjet. 


The authors wish to express their appreciation for the guidance and encouragement of 
Drs. Wendell L. Wylie and Albert L. Russell. 
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AMERICAN ASSOCIATION OF ORTHODONTISTS 


President’s page 


Most of the constituent societies of the American Association of Orthodontists 
will have their annual meetings within the next few months. The end of the 
vacation periods and the beginning of the fall school sessions bring additional 
work loads to orthodontic practices. We are entering a very active period in 
the orthodontist’s year. 

However, the members of Program and Local Arrangements Committees 
for the 1962 annual meeting of the American Association of Orthodontists to 
be held in Los Angeles next April 28 to May 3 are probably the busiest ortho- 
dontists in the nation. They are preparing a fine annual meeting for you. 
It is not too early to begin planning to attend this fifty-eighth annual session of 
the A. A. O. If you have any doubt whatever about the desirability of attending, 
let me give you two good reasons why you should banish such doubts from your 
mind immediately. 

The first and most important reason is the nature of the program to be 
presented. This program is designed to provide tangible benefits to your 
clinical practice. Essays and panels have been chosen which will help you 
meet the most urgent and challenging problem in our specialty. The detailed 
explanation for such a strong statement must be reserved for later presentation. 
However, this much ean be stated here: It has become evident to all of us that 
the orthodontic problem begins very early in the development of the dentition. 
The biodynamies of function and the influences of physiologic pressures on 
dentofacial development are very important to the success of our therapies. 
There are great advantages to be gained from early establishment of optimum 
function of the orodental complex. It is planned for our program to place 
emphasis on this phase of our treatment. Presently advocated therapeutic 
methods of choice will be discussed thoroughly by a panel of our most experi- 
enced members. The benefits to your practice accruing from this program will 
be most substantial. 

The second reason for making positive plans now to attend the 1962 meeting 
in Los Angeles is Southern California itself. During the meeting, delightful 
diversions will be made available for group enjoyment. Before and after the 
meeting the many enjoyable vacation attractions of city, desert, mountains, and 
ocean are immediately available. 

For those who know and appreciate the unmatched pleasures afforded by 
Hawaii, we have arranged a postconvention excursion to Honolulu to attend 
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the May 6 to 8 meeting of the Hawaii Orthodontic Society. This meeting will 
be of particular interest to our members, as it will carry on in further de*ail the 
subjects dealt with in Los Angeles. A joyful week in the island paradise will 
follow. If you have not yet visited the beautiful Hawaiian Islands, then this 
is the time to make a dream come true. For those who have been there before 
and return as ‘‘Kamaainas’’ (old-timers), it is a time to renew old loves and 
adventures. Arrangements have been completed for a delightful stay at the 
beautiful Hilton Hawaiian Village Hotel complete with optional tours and events 
for both men and ladies which will make the meeting one of fun and interest to 
all of us. Details of this posteonvention meeting and holiday trip will be pre- 
sented to members in the near future. We hope that you will take advantage 
of this unusual opportunity. 

In Los Angeles the hotel facilities are excellent. They are also ample to 
accommodate an attendance far in excess of any our Association has experienced 
before. As is always the case, however, the choice accommodations go to those 
who make up their minds first. 

If you wish to add to your professional knowledge and, at the same time, 
partake of a wonderfully enjoyable holiday in Southern California and Hawaii, 
make your plans now to attend the fifty-eighth annual meeting of the A. A. O. 


Dallas R. McCauley, President, 
American Association of Orthodontists. 
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IN MEMORIAM 


Brewer E. Phillips 


BREWER E. PHILLIPS, orthodontist and prominent Mason, died in a Salt 
Lake City hospital on March 8, 1961. 


Dr. Phillips was born in Cassadaga, New York, on Aug. 15, 1893, the son 
of Edson Wallace and Laura Smith Phillips. He graduated from Baylor Uni- 
versity Dental School in 1919 and practiced in Globe, Arizona, from 1919 to 
1933, when he moved to Salt Lake City, Utah. He was a member of the Salt 
Lake City Dental Society, the Utah State Dental Association, the American 
Dental Association, the Pacific Coast Society of Orthodontists, and the American 
Association of Orthodontists. 


He was a past master of the White Mountain Lodge No. 3, Globe, Arizona, 
Free and Accepted Masons, a 32nd degree Mason in the York Rite of Free 
Masons in Salt Lake City, and a member of the El Kalah Shrine Band. He was 
also an active member of the First Presbyterian Church in Salt Lake City. 


Dr. Phillips is survived by his wife, the former Algie May Henry; a son, 
James, of Sioux City, Iowa; two daughters, Mrs. Marguerite Brown of Jones- 
boro, Arkansas, and Mrs. James Anderson of Whittier, California. Ten grand- 
children and a sister also survive. 


I. L. Marcus. 
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DEPARTMENT OF ABSTRACTS AND REVIEWS 


Edited by pr. J. A. SALZMANN, New York City 

All communications concerning further information about abstracted material and 
the acceptance of articles or books for consideration in this department should be 
addressed to Dr. J. A. Salzmann, 654 Madison Avenue, New York City. 


Abstracts of papers presented before the 
Research Section of the American Association of 
Orthodontists, Washington, D. C., April 26, 1960 


A Cephalometric Study of the Growth of the Nose 


By John F. Manera and J. Daniel Subtelny, Eastman Dental Dispensary, 
Rochester, New York. 


The purpose of this study was to contribute information pertinent to 
the growth of the skeletal and soft-tissue components of the nose, together 
with concomitant changes relative to the facial profile. 

Tracings of serial cephalometric radiograms obtained on thirty subjects 
from 3 months to 18 years of age were studied. These tracings were part of 
a study previously conducted on radiographs obtained from the files of the 
Bolton Study of the Face of the Growing Child at Western Reserve University. 
Measurements and averages were obtained for different age intervals and 
grouped according to sex to indicate general tendencies which could be con- 
firmed by individual series. 

Linear measurements from nasion to the tip of the nasal bone and the 
tip of the cartilaginous aspect of the nose indicate that beth are increasing 
in length with progression in time. The averaged measurements reveal a 
rather consistent increase in the downward and forward growth of the nose 
from infancy to early adulthood. In both sexes and at all age levels, the nasal 
bone seemed to maintain a proportional relationship, in length, to the total 
length of the nose as measured from nasion to the nose tip. Nasal bone length 
was approximately 40 to 45 per cent of the total length of the nose. Further 
dimensions of the nose were obtained by projecting lines from the tip of the 
nose and from subnasale at a perpendicular to the facial plane (Fig. 1). 
Linear measurements along the horizontal lines provided data on the antero- 
posterior depth of the nose. Measurements along the facial plane from nasion 
to the points of intersection of horizontal lines provided data on the vertical 
height of the nose. In both sexes, the increase in vertical dimension was much 
greater than the increase in anteroposterior dimension with growth. Angular 
measurements of the relationship of the nasal bone and the cartilaginous aspect 
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Fig. 1. 


of the nose with a cranial base line (BaN) indicate that both are progressively 
attaining a more forward position with increased age. Changes in the promi- 


nence of the nose relative to the face were studied by measuring the angular 
changes between the skeletal and cartilaginous aspects of the nose with the 
facial plane. The nasal bone showed considerable increase in angulation 
relative to the facial plane, whereas the cartilaginous aspect, although showing 
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increase in angulation during the later stages of development, seemed com- 
paratively small in angular increments (Fig. 2). 

Growth of the nose progresses from the early stages to the later stages 
of development in a steady and consistent manner by growth of its skeletal 
and soft-tissue components in a downward and forward direction. Compositely, 
this tends to produce an increase in nose prominence relative to the facial profile. 


Relationship Between Mesiodistal Crown Diameters in the Deciduous and 
Permanent Lateral Teeth 


By Lennart Lysell. Acta odont. scandinav. 18: November, 1960. 


The mesiodistal diameters of the canines and first and second molars (first 
and second premolars) were measured on casts of a series of fifty boys and fifty 
girls taken at the age of 3 to 5 years and again at age 14. The differences in 
diameter of the deciduous teeth and the corresponding permanent teeth were 
caleulated to an accuracy of 0.1 mm. The differences in combined tooth diameter 
in the lateral segments of the two dentitions were also calculated. Values of 1 : 
and 2 mm. were obtained for the upper and lower jaws, respectively, the perma- 
nent teeth being the smaller. 

The coefficients of correlation between the deciduous teeth and the corre- 
sponding permanent teeth were between r = +0.20 and +0.53. There is also a 
fairly marked correlation between the right and left sides with respect to the 
difference in combined diameters of the deciduous and permanent lateral teeth 
(r = +0.56 to +0.76) and between the upper and lower jaws (r — +0.49 to 
+0.65). 

The relationship between the mesiodistal crown diameters in the deciduous 
and permanent dentitions is only one of the questions bearing on the space 
conditions in the dental arches. Other factors of at least equal importance are the 
extent and direction of the growth of the jaws, the size of the teeth, and the 
movement of teeth adjacent to gaps. These problems will be dealt with when a 
larger series of cases is available. 


Interrelations in Dental Development. |. Interrelationships Within the Dentition 


By Stanley M. Garn, Arthur B. Lewis, and Demarest L. Polacheck. J. D. 
Res. 39: 1049-1055, September-October, 1960. 


This investigation was based on the ages at which specified stages of tooth 
calcification and tooth eruption appeared, as ascertained from over 3,000 serial, 
longitudinal oblique-jaw radiographs, supplemented by lateral headplates of 259 
white Ohio-born participants in the Fels Longitudinal Program. 

Data on three calcification stages (beginning calcification, crown completion, 
and apical closure) and two stages of tooth eruption (alveolar eruption and 
attainment of the occlusal level) were converted into normalized T-scores and 
punched on standard 80-column IBM ecards. Intercorrelations were then ob- 
tained for each pair of variables representing different stages of development of 
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premolars and molars. The majority of the correlations were calculated with the 
aid of an electronic computer, and the remainder were computed with a desk 
calculator. 


Developmental events within the dentition prove to be moderately inter- 
correlated during the growing period in both sexes. This association holds 
true for successive developmental stages involving initial calcification, crown 
development, and apical closure. It is true for tooth movement and for the 
relationship between tooth formation and tooth movement. Moreover, although 
the magnitude of the intercorrelations decreases with the advancing time span 
between the developmental events involved, there is predictability over a full 
thirteen-year period. 


One of the purposes of the present study was to determine whether, from a 
single oblique-jaw plate, one could predict the future dental status of a person 
or generalize about the probable course of dental development of a group. As to 
the former, caution is indicated, except for short-term predictions involving a 
few years at most. Stature at the age of 18 is far better predicted by stature at 
age 2 than dental status at 13 is predicted by dental status at 11. On the other 

, hand, especially for groups, some degree of predictability does exist. Using 
specific events as a measure of comparison, such as the number of hand-wrist 
ossification centers present at a given age, predictability within the dentition is 
of the same order of magnitude as predictability in the hand. 
It follows, then, that marked developmental acceleration or retardation in 
$ the dentition at an early age is predictive of acceleration or retardation at a 
. later age. As applied to the two morphologic classes considered here, and es- 
: pecially to particular teeth, predictability is necessarily higher. It would be 
erroneous, however, to assume that uniform rates of development characterize 
the dentition as a whole; early moderate advancement may be associated in some 
persons with later moderate retardation. 


Abstracts of papers presented before the 
Middle Atlantic Society of Orthodontists, 
Atlantic City, N. J., Oct. 10, 1960 


Early Second Permanent Molar Extractions in Orthodontics 
By Holly Halderson, D.D.S., Toronto, Ontario. 


Malocelusions caused by insufficient bone and lack of dental arch can 
hardly be corrected without the removal of some permanent teeth. 
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In extracting four premolars, the orthodontist may face two serious prob- 
lems: (1) the mouth of a mature patient may have a flat appearance; (2) it 
may be difficult to maintain the six anterior teeth in contact or the appearance 
of small diastemas between these teeth may be difficult to avoid. 


Frequently, extraction of permanent molars eliminates these two problems 
and is a desirable procedure in deep overbite cases. However, the third molars 
should be adequate in size and shape before second permanent molars are 
extracted. Caution should be exercised in this late extraction, as a tipping- 
forward of the mandibular third molars frequently results. Late extraction 
of the maxillary second molars does not have this tipping effect. 


Extraction of all four second molars is not necessary when there is ideal 
occlusion on one side with loss of arch length on the other or when the patient 
has an ideal mandibular dental arch with loss of arch length in the maxilla. 


Second permanent molars can be extracted ideally when little or no root 
development of the third molars is revealed in an x-ray survey. 


No failures were experienced in extractions of second molars in the age 
range of 11 years 11 months to 18 years. In every case the third molars 
erupted into good occlusion. This is very gratifying to the orthodontist, 
since he has no worries about third molars causing a relapse of some of his 
treated nonextraction cases. And, of course, the patient has no worry about 
impacted wisdom teeth. 


73 WARREN Rp. 


Routine Use of Minute Forces 
By Holly Halderson, D.D.S., Toronto, Ontario. 


It seems to be better to work with forces not greater than the pressures 
in the blood capillaries to move a tooth. The rate of tooth movement is deter- 
mined largely by the speed with which the periodontal membrane ean re- 
establish circulation in pressure areas. A force interfering with circulation 
will, of necessity, cause tissue pathosis. Our task as orthodontists is to minimize 
that pathosis. The accurate measurement of the forces inherent in arch wires 
and springs is made by an electronically controlled strain gauge which is 
sensitive to force variations of 0.01 gram. It is important to note the force 
exerted by the 0.012 and 0.014 inch wires in making auxiliary springs, the 
diameter of the spring wire being varied. The 0.014 inch wire is seldom 
deflected a full 1 mm. against incisors, although the deflection is up to 2 mm. 
against molar teeth. Force application ranges from 9 to 14 grams on all 
teeth except molars and from 20 to 40 grams on molars. 

By varying the length of the spring we affect the amount of the weight 
against the tooth, and by lengthening the lever arm we produce a gentler 
foree. The result is that clinicians favor recurve springs, high vertical loops, 
and long coil springs. 
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This study also examines the plain areh wire with no loops added. It 
was discovered, by carefully measuring the amount of force required to move 
the wire to the bracket, that the clinician cannot make adjustments in a force 
range as low as the capillary blood pressure. These appliances are not therefore 
condemned, but care must be taken that the high force is less than the width 
of the periodontal membranes and that it is not reapplied before repair to the 
tissue has been re-established. A suggestion is offered for the purpose of 
classification, namely, ‘‘minute forees’’ (25 grams per square centimeter) less 
than capillary blood pressure and ‘‘light forees’’ (30 to 115 grams). 

In the opinion of the writer, the multiband mechanism with multiple 
loops on light arch wires is the most important advance made in the application 
of light forces in the multiband technique. — 
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NEWS AND NOTES 


American Association of Orthodontists 
1962 Research Meeting 


The research meeting of the American Association of Orthodontists will be a pro- 
gram consisting of a series of ten-minute research reports which shall be presented orally 
or read by title only. All persons engaged in research in orthodontics or cognate fields 
are invited to participate in this program, which will be held April 29 to May 3, 1962, 
in Los Angeles, California. 

Each participant is asked to prepare a 300 word abstract of his research project for 
publication in the AMERICAN JOURNAL OF ORTHODONTICS and a 25 word summary of the 
work to be included in the program for the meeting. Abstracts for publication, summaries 
for the program, and the ten-minute oral presentations to be given at the meeting should be 
carefully prepared in order that an adequate description of the import of the work may be 
presented. 

Forms for use in submitting the titles, 300 word abstracts, and 25 word summaries of 
research projects will be sent to the orthodontic department of each dental school and to 
any individual requesting one. 

In order to be included in the program of the research meeting in Los Angeles, titles, 
abstracts, and summaries of research projects must be mailed not later than Jan. 1, 1962, 
to Dr. Richard A. Riedel, Department of Orthodontics, University of Washington, School 
of Dentistry, Seattle 5, Washington. 

Faustin N. Weber, Chairman, Research Committee 
American Association of Orthodontists 
Professor and Head, Department of Orthodontics 
University of Tennessee 
847 Monroe Ave. 

Memphis 3, Tennessee. 


American Association of Orthodontists 
1962 Milo Hellman Prize Essay Contest 


ELIGIBILITY. Any member of the American Association of Orthodontists and any person 
affiliated with a recognized institution in the field of dentistry or associated with it as a 
teacher, researcher, undergraduate, or graduate student shall be eligible to enter the com- 
petition. 

CHARACTER OF ESSAY. Each essay submitted must represent an original investigation and 
contain some new significant material of value to the art and science of orthodontics, and 
it must be the contestant’s first research orthodontic publication. 

AWARDS. Two Hellman Awards are offered—one for the best work presented (the 
experienced as well as the new researcher is eligible for this award) and one for a researcher 
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Trademarks of Southern California—palm trees, orange groves, and snow-capped mountain 
peaks, a combination that can be seen nowhere in North America but in Southern California 
with its varied geography and mild winter, dry subtropical climate. This beautifully scenic 
roadway faces 10,630 foot Mt. San Bernardino, looming over the country of rich orange 
groves surrounding the citrus cities of San Bernardino and Redlands. (Courtesy All-Year 
Club of Southern California.) 


presenting his initial essay. A cash prize of $500.00 is offered for the essay judged to be the 
best submitted from those papers that represent the contestants’ first research essay. How- 
ever, the Committee reserves the right to omit either or both awards if, in its judgment, 
none of the essays is considered worthy of an award. Honorable mention will be awarded 
to the four authors whose essays are ranked immediately below the prize essay. Each of the 
honorable mention awards carries a $100.00 cash prize. As in the case of the prize essay, the 
Committee may, at its discretion, omit any or all honorable mention awards if the entries 
submitted are not worthy of them. The Hellman Award essays and the first two essays 
meriting honorable mention will become the property of the American Association of Ortho- 
dontists and will be published. All other essays will be returned. 

SPECIFICATIONS. All essays must be in English, typewritten on 844 by 11 inch white 
paper, double spaced, with at least 1 inch margins. Each sheet must be numbered and bound 
or assembled with paper fasteners in a “brief cover” for easy handling. The title of the essay 
should appear on the cover. Five complete copies of each essay, including all illustrations, 
tables, and bibliography, must be submitted. The name and address of the author must not 
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That first look at the Pacific! For millions of Southern California visitors, this thrilling ex- 
perience has occurred atop the Palisades sea cliff park at Santa Monica. (Courtesy All-Year 
Club of Southern California.) 


appear in the essay. For purposes of identification, the title of the essay and the author’s 
name, together with a brief biographical sketch which sets forth his or her dental and/or 
orthodontic training, present activity, and status (practitioner, teacher, student, research 
worker, ete.), should be typed on a separate sheet of paper and enclosed in a plain sealed 
envelope. The title of the essay should appear on the outside of this sealed envelope. 

PRESENTATION. The author of the winning essay will be invited to present it at the 
meeting of the American Association of Orthodontists in Los Angeles, California, April 29 
to May 3, 1962. 

JUDGES. The entries will be judged by the Research Committee of the American Associa- 
tion of Orthodontists. 

FINAL SUBMISSION DATE. No essay will be considered for this competition unless it is 
postmarked on or before Jan. 1, 1962, and five copies of the essay sent to Dr. Albert P. West- 
fall, University of Texas Dental Branch, Department of Orthodontics, Houston 25, Texas. 


Faustin N. Weber, Chairman, Research Committee 
American Association of Orthodontists 
Professor and Head, Department of Orthodontics 
University of Tennessee 
847 Monroe Ave. 

Memphis 3, Tennessee. 


American Board of Orthodontics 


The next meeting of the American Board of Orthodontics will be held at the Statler 
Hotel in Los Angeles, California, Monday through Saturday, April 23 to 28, 1962. Ortho- 
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dontists who desire to be certified by the Board may obtain application blanks from the 
secretary, Alton W. Moore, University of Washington, School of Dentistry, Seattle 5, Wash- 
ington. 

Applications for acceptance at the Los Angeles meeting, leading to stipulation of ex- 
amination requirements for the following year, must be filed before March 1, 1962. To be 
eligible, an applicant must have been an active member of the American Association of 
Orthodontists for at least two years. 


Central Section of the American Association of 
Orthodontists 


The Central Section of the American Association of Orthodontists will hold its twenty- 
fourth annual meeting at the Radisson Hotel in Minneapolis, Minnesota, Oct. 1 to 3, 1961. 
The meeting will be under the direction of Henry E. Colby, president, and Kenneth E. 
Holland, secretary. 
The Executive Committee announces the selection of Drs. Max E. Ernst of St. Paul and 
Bernard G. deVries of Minneapolis as honored guests at the meeting. Both of these men 
are charter members of the Central Section and have been members of the American Associa- 
tion of Orthodontists since 1919. Each has been extremely active in the administrative ac- 
tivities of orthodontics as well as the various local, state, and national aspects of the dental 
profession. 
Committee chairmen for the meeting are as follows: 
General Arrangements—Robert E. Baker 
‘ Program—Sherwood R. Steadman 
= Exhibits—W. Manfred Jacobsen 
> Entertainment—Wallace J. Morlock 
Ladies’ Entertainment—Arthur D. Cummings and Mrs. W. Manfred Jacobsen 
The following essayists will appear on the program: 
Edward C. Stafne, Rochester, Minnesota 
Charles J. Burstone, Indianapolis, Indiana 
Harold T. Perry, Jr., Elgin, Illinois 
Charles J. Baldwin, Indianapolis, Indiana 
Frank 8. Ryan, Aurora, Illinois 
Lawrence W. McIver, Minneapolis, Minnesota 


Great Lakes Society of Orthodontists 


It has become necessary to change the dates of the annual meeting of the Great Lakes 
Society. The meeting will be held Nov. 26 to Dec. 1, 1961, at the Eden Roc Hotel in 
Miami Beach, Florida. 

The following papers will be presented: 


Radiographic Interpretation of Temporomandibular Joint Disturbances. William 
Updegrave, Philadelphia, Pennsylvania. 

Diagnostic Procedures for Disorders of the Temporomandibular Joint. Laszlo 
Schwartz, New York, New York. 

Harmonious and Disharmonious Functions of the Temporomandibular Joint’s Mus- 
culature and Occlusion. John R. Thompson, Chicago, Illinois. 
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Techniques for Radiographic Surveys of the Temporomandibular Joint. William 
Updegrave, Philadelphia, Pennsylvania. (Dr. Updegrave will supplement his 
paper with a table clinic.) 

Methods of Treatment of Disorders of the Temporomandibular Joint. Laszlo 
Schwartz, New York, New York. 

The Interrelations of Facial Pattern, Facial Growth, and Function. John R. 
Thompson, Chicago, Illinois. 

Mandibular Ostectomy and Osteotomy. Robert Ponitz, Ann Arbor, Michigan. 

Light Wire and Light Forces. Parts I and II. Charles Burstone, Indianapolis, 

Indiana. (Dr. Burstone will supplement his paper with a table clinic.) 

Treatment in the Mixed Dentition. Charles Tweed, Tucson, Arizona. 

Treatment in the Adult Dentition. Charles Tweed, Tucson, Arizona. 

Cephalometric Analysis for Comprehensive Diagnosis and Special Treatment. Scott 

Holmes, Muskegon, Michigan. 

Other highlights of the meeting will be the presentation of American Board case 
reports, a@ symposium by Drs. Updegrave, Schwartz, and Thompson, table clinics, a review 
of institutional research from 1954 to 1960 by Ben Williams of Columbus, Ohio, business 
sessions, and installation of new officers. 

Social activities will include special luncheons, a fashion show for the ladies, two night ‘ 
club tours, and the president’s reception and banquet. 


Middle Atlantic Society of Orthodontists 


The next meeting of the Middle Atlantic Society of Orthodontists will be held at the 
Chalfonte-Haddon Hall Hotel in Atlantic City, New Jersey, Oct. 1 to 3, 1961. 


Northeastern Society of Orthodontists 


The fall meeting of the Northeastern Society of Orthodontists will be held Oct. 29 
to 31, 1961, at the Hotel Manger in Rochester, New York. This meeting is rather special, 
since it will mark the fortieth anniversary of the founding of the Northeastern Society. 
An appropriate banquet to celebrate this occasion has been scheduled for Monday evening, 
October 30, in the Grand Ballroom of the Hotel Manger. 

The Executive Committee, under the capable chairmanship of Nicholas Ippolito, has 
prepared a very worth-while scientific program. Among those scheduled to appear as essayists, 
are such outstanding teachers and clinicians as Edward Martinek, Jacob Subtelny, Frank 
Lamons, Morris Stoner, Lawrence McKiver, David Ast, and William Biederman. In addition, 
the Local Arrangements Committee, under the able chairmanship of Barnett Frank, has 
assembled a splendid grouop of table clinicians who also will cover a wide range of timely 
subjects. 

This will the first time in the forty-year history of the Northeastern Society that it 
will convene in the beautiful city of Rochester. The ladies are being encouraged to attend. 
In addition to the fortieth anniversary dinner dance, a tour of Kodak Park has been arranged 
for the ladies, with a luncheon provided by Eastman Kodak Company. The Northeastern 
Society is also providing a hospitality room, so that the ladies may be guests of the Society 
at a continental breakfast. While a great deal of effort has been expended in preparing 
an outstanding scientific program, the social aspects of the meeting have also been given 
considerable attention. 
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During one phase of the meeting, the Rochester Dental Society is planning to honor 
Leuman Waugh for his outstanding contributions to our specialty. This is particularly 
appropriate, since Dr. Waugh spent his boyhood in Rochester and it was here that he began 
his career in dentistry. We in the Northeastern Society of Orthodontists feel honored 
that Dr. Waugh has been singled out for such recognition. 


EKacerpts from the Bulletin of the 
Pacific Coast Society of Orthodontists 


CENTRAL COMPONENT 


; The second meeting of the year was held at the Fairmont Hotel on May 16, 1961. The 
:* large percentage of our component members attending is clear testimony to the success of 
President Don Priewe’s plan to devote an entire day to our quarterly meeting. In addition, 
the facilities of the Fairmont Hotel and excellent speakers have made our meetings out- 

standing. 
The meeting was called to order shortly after 9 A.M. by President Don Priewe. Program 
Chairman Hugh Carpol then introduced Elbert King of Albuquerque, New Mexico, who 
discussed ‘‘Timing of Orthodontic Treatment.’’ 


SOUTHERN COMPONENT 


‘ The regular meeting was held on June 9, 1961, at the Statler Hilton Hotel in Los 
e} Angeles. The meeting was called to order at 10:05 A.M. by President Linfesty. Sydney Meek 
he reported on the joint meeting to be held in Las Vegas this December. At that meeting J. A. 
Salzmann will be the featured speaker, and there will also be a talk by Joseph R. Jarabak. 

Program Chairman Sydney Meek introduced the speaker of the day, Dr. Perry A. 

Ratcliff, who gave a most impressive talk on the possible periodontic problems produced by 

orthodontic appliances and periodontal lesions helped by orthodontic treatment. The 

enthusiastic question-and-answer period that followed was evidence of the interest in this 

ably presented subject. 


Pacific Coast Society elects new officers 


The following new officers have been elected by the Pacific Coast Society of Orthodon- 


tists: 
President, Herbert V. Muchnic, 435 N. Roxbury Dr., Beverly Hills, California. 
President-elect, Eugene E. West, 760 Market St., San Francisco, California. 
Vice-president, Malcolm R. Chipman, 1251 Medical Dental Bldg., Spokane, Wash- 
ington. 
Secretary-Treasurer, Warren A. Kitchen, 2037 Irving St., San Francisco, California. 
A.A.O. Director, William 8. Smith, 2530 Bissell Ave., Richmond, California. 
A.A.O. Alternate Director, Warren A. Kitchen. 


The Society announces that its next biennial meeting will be held in Las Vegas, Nevada, 
in February, 1964. 
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Southern Society of Orthodontists 


The next meeting of the Southern Society of Orthodontists will be held Nov. 5 to 8, 
1961, in St. Petersburg, Florida. A digest of the program follows. 


Sunday, November 5 


Registration and recreation. 


Monday, November 6 


Case Analysis and Treatment Planning. William L. Wilson. 

Practical Aspects of Diagnosis in Orthodontics. J. A. Salzmann. 

Tooth Position—The Incidental Result of the Reflex Forces of the Dento-Oro-Facial 
Complex. William A. Buhner. 

Functional and Appliance Dynamics in Class II Cases. William L. Wilson. 

Principles in Treatment of Class II Malocclusion. J. A. Salzmann. 


Tuesday, November 7 


Appliance Design and Use in ‘‘ Borderline Cases.’’ William L. Wilson. 

The Responsible Person. J. Wallace Hamilton. 

Luncheon honoring new members. (Speaker: Dallas R. McCauley, president of the 
American Association of Orthodontists. ) 

Table Clinics (Ed Baker, Chairman). 


Wednesday, November 8 


What We Know and What We Do in Orthodontics. J. A. Salzmann. 
Case Reports. Tyler Haynes, William Ditto, and R. B. Smythe. 
Problems and Pitfalls in Orthodontics. William L. Wilson. 
Question-and-Answer Period. 


Southwestern Society of Orthodontists 


The next meeting of the Southwestern Society of Orthodontists will be held at the 
Sheraton-Dallas Hotel in Dallas, Texas, Oct. 22 to 25, 1961. The program follows: 


Sunday, October 22 


Registration and recreation. 


Monday, October 23 


What Is Light Force and Why? Arnold E. Stoller. 
Identification of Tongue and Facial Problems. Joseph G. Schurter. 
Control of Light Force. Arnold E. Stoller. 


Tuesday, October 24 


Causes of Neuromuscular Problems and When to Treat Them. Joseph G. Schurter. 
Practical Application of Light Force Therapy. Arnold E. Stoller. 
Training Program. Joseph G. Schurter. 


Wednesday Morning, October 25 


Table clinics. 
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American Dental Association 


A special showing of commercial exhibits at the American Dental Association’s 102nd 
annual session in Philadelphia has been arranged for Sunday, Oct. 15, 1961. The official dates 
of the session are October 16 to 19. The exhibition promises to be the largest and most 
diversified in Association history, with over 250 exhibitors. 

The Sunday exhibition will enable dentists, particularly members of the House of 
Delegates and others heavily committed during the remainder of the week, to spend several 
hours examining new products before the official opening of the scientific and business 
sessions on Monday, October 16. The commercial exhibits, the scientific sessions, and general 
registration will be at Convention Hall. 

A partial list of commercial exhibits was contained in the preliminary program in the 
August issue of The Journal of the American Dental Association. Reprints are available 
from the Council on Scientific Session, American Dental Association, 222 East Superior 
St., Chicago, Illinois. 

a A complete listing of commercial exhibits will be carried in the official program dis- 
tributed at the time of registration. 


National Children’s Dental Health Week 


The first national network television show in support of National Children’s Dental 
Health Week will be presented by the American Dental Association on Feb. 6, 1962, over the 
Columbia Broadcasting System. 

The program will be sponsored, as a salute to the profession, by Procter and Gamble 
Company. 

There will be no commercials. Instead, all commercial time will be relinquished to the 
Association for the presentation of dental health education messages. 

Starring in the hour-long show, which will begin at 8:30 p.m. E.S.T., will be Henry 
Fonda. 

Details of the program and suggestions on how dental societies may wish to tie it into 
local Dental Health Week events will be mailed to state and local National Children’s 
Dental Health Week chairmen during September. 


American Dental Association holds 
hospital seminar 


The second Advanced Institute on Hospital Dental Service has been announced for 
Nov. 28 to 30, 1961, in Chicago. The announcement was made by Dr. O. J. McCormack, 
Chairman of the Council on Hospital Dental Services, American Dental Association. 

The Advanced Institute will be sponsored by the American Dental Association in 
cooperation with the American Hospital Association and will convene in the latter’s head- 
quarters in Chicago. 

The Advanced Institute is an outgrowth of basic institutes held over the past five years 
in various cities throughout the nation. These basic institutes presented general principles 
and standards for the administrative and professional organization of dental services in 
hospitals. The Advanced Institute will present particular phases of hospital dentistry in 
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relation to the hospital and to the total health care of the patient. Programs will be offered 
on legal, administrative, financial and insurance aspects of the topic, and there will be 
discussions on the relation of the hospital to the total health program of the community. 
Program planning is being headed by Dr. Gerard J. Casey, Secretary, Council on 
Hospital Dental Services, American Dental Association. 


First International Conference on Oral Surgery 


The First International Conference on Oral Surgery, sponsored by the American Society 
of Oral Surgeons in conjunction with the Royal College of Surgeons of England, will be 
held at the Royal College in London, England, July 1 to 4, 1962. All interested dentists and 
physicians are invited to attend, and a bulletin describing the Conference is available on 
request. The program will include symposia on the temporomandibular joint and on 
maxillofacial injuries, in addition to a wide variety of scientific papers and discussion. 
Approximately one-half of these papers will be presented by essayists from North, South, and 
Central America, and the other half by essayists from the United Kingdom, Europe, Africa, 
and Asia. Visitors attending the Conference will also have an opportunity to observe surgical 
procedures in the hospitals of London as a part of the Conference program. 

Extensive social and ladies’ programs have been arranged by the Joint British-United 
States Committee. Features of the social program will be a banquet at London’s famed and 
historic Guildhall and a reception by H. M. Government. 

For additional details and bulletin, dentists and physicians in the United Kingdom and 
Europe should write to Dr. Terence Ward, c/o Royal College of Surgeons, Lincoln’s Inn 
Fields, London, W. C. 2. Dentists and physicians in the United States and other countries 
should write to Mr. D. C. Trexler, American Society of Oral Surgeons, 840 N. Lake Shore 
Dr., Chicago, Illinois. 


Spanish Society of Orthodontics 


The Spanish Society of Orthodontics held its seventh annual meeting April 27 to 30, 
1961, at the Faculty of Medicine in Valencia, Spain, under the chairmanship of Dr. Alberto 
J. Cervera. The Organizing Committee for the meeting consisted of Drs. Manuel Roca Navarro 
(vice-president), Vincente Ferrandis (secretary), Antonio Martinez Marzal (treasurer), and 
Amparo Font de Ferrandis (voter). 

At the opening session, held at the Official College of Dentists of the Third Region, 
the following were at the presidential table: His Excellency Jesis Posada Cacho, Civil 
Governor of Valencia; Dr. Charles Nord, president of the International Dental Federation; 
Professor Dr. Bartual, representing the Faculty of Medicine; Dr. Pedro Lépez-Malla, presi- 
dent of the College of Dentists; Dr. Costa del Rio, president of the Spanish Society of 
Orthodontics; and Dr. Alberto J. Cervera, president of the seventh annual meeting. 

The following papers were presented at the scientific sessions: 

Disjunction—Clinical Cases. Enrique Llobell, Valencia, Spain. 
Treatment of Angle’s Class I and II With Extraction of Four Bicuspids Using 
the Universal Technique. Antonio Cucalén, Vallejo, California, U. 8. A. 
Considerations About the Technique of the Extraoral Anchorage Under Neck 
Gear Anchorage. Ernesto Vilches, Sevilla, Spain. 
Functional Application of the Selective Orthodontic Plates. Juan Carol, Bar- 
celona, Spain. 
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The Edgewise Arch Appliance. Francisco Pérez Fillola, Alicante, Spain. 

Indirect Technics to Build Bands and Fixed Apparatuses. Antonio Martinez 
Marzal, Valencia, Spain. 

A Case Treated With Supernumeraries. José Antonio Pagoaga, Madrid, Spain. 

The Forces. Differences of Begg, or the Differential Forces of Begg. José 
Luis Zuriarrain, San Sebastian, Spain. 

Generalized Formula for the Cephalometric Facial Model. Hugo Peter Bimler, 
Wiesbaden, Western Germany. 

The Relapse of the Vertical Movements in Orthodontics. Diego Costa del Rio, 
Barcelona, Spain. 

The Technics of Fogel-Magill and the Latest Applications of Begg’s Principles 
and Technics of Light Forces. Elliot Silverman, Atlantic City, New 
Jersey, U. S. A. 

The Great Cases of Complicated Malocclusions in Adults. Juan Majies, Madrid, 
Spain. 

Set-up Technics (the Predetermination of the Models). Juan Canut, Madrid, 
Spain. 

Evolutions in the Techniques of the Edgewise Arch (Angle, Tweed, Jarabak). 
Saturnino Alvarez, Biosca, Madrid, Spain. 

Experiences With the Edgewise Arch. Alberto J. Cervera, Valencia, Spain. 

Importance of the Assessment of Photography in Orthodontics. Gilberto Eche- 
verri, Bogota, Colombia. 

Functional Treatment of the Disgnathias. José Luis Galvez, Granada, Spain. 

Inclusion and Disinclusion of Canines. Enrique Llobell, Valencia, Spain. 

The Orthodontic Treatment and Its Influence on the Apical Bases. Oscar Osorio, 
Buenos Aires, Argentina. 

Inferior Maxillary Prognathism by Macroglossia. Pedro Jover, Madrid, Spain. 

Myofunctional Therapy. Amparo Font de Ferrandis, Valencia, Spain. 

The Supraclusion of Incisors. Vicente Ferrandis, Valencia, Spain. 

The Extensive Lateral Movement of the Upper Incisors in Adult Patients. 
Juan Majies, Madrid, Spain. 

The Age and Psychology of the Child in the Orthodontic Treatment. Juan de 
Arogstegui, Bilbao, Spain. 

The Elastic Ligature of Goldstein. Jacobo Llinis, Barranquilla, Colombia. 


In the afternoons there were table clinics showing appliances, cephalometrically analyzed 
x-ray pictures, clinical cases, etc. The following participants gave demonstrations: 


The Edgewise Study Group (Jacobo Llinas, José Luis Zurriarain, José Lobera, 

Antonio Martinez Marzal, Francisco Pérez, José Antonio Pagoaga, Sa- 
turnino Alvarez, and Alberto J. Cervera) : 

Presentation on Typodonts of the Edgewise Arch Techniques According 
to Tweed and Jarabak. 

Indirect Building Technique of Bands and Complete Fixed Appliances. 

Teleradiographic Cephalometric Orthodontic Analysis. 

Elastic Ligature of Goldstein. 

Case Presentation. 


Pepita Blasco, Valencia: 


Bracket and Spiral Springs for Bimler’s Apparatology. 
Simplification of the Twin Arch Assembly of Johnson’s Method. 
Pressure Bracket for Same. 

Plate Gadget for the Gyroversion of the Molars. 
Making of the Plaque Anchorage for Single Teeth. 


Diego Costa del Rio, Barcelona: 
Cases Treated With Functional Apparatology. 
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Juan Canut, Madrid: 
Clinic of the Space Maintainers. 


Enrique Llobell, Valencia: 
Cephalometries, 


Juan Maiies, Madrid: 
The Extraction of a Lower Incisor in Order to Correct the Cases of Dis- 
proportion in the Size of the Dental Plaques. 


Juan Carol, Barcelona: 
Orthodontic Apparatology. 
Gnathostatic Study of the Results in Extraction Cases. 


Peter Bimler, Wiesbaden, Western Germany: 
Apparatology of Bimler and Its Prefabricated Pieces. 


Antonio Cucalén, Vallejo, California, U. 8. A.: 
Extraction in Series in the Orthodontic Treatment. 
Steiner’s Cephalometric Analysis. 
Cases of Angle’s Class I and II Treated With Extractions of Four Bi- 
cuspids using the Technics of the Universal Arch. 
Cephalometric Evaluation of the Extraoral Anchorage. 


Ernest Pozzi, Vallejo, California, U. 8. A.: 
Fixed Prosthesis and Orthodontics. 


Elliot Silverman, Atlantic City, New Jersey, and Jack H. Bogdanoff, Haddon- 
field, New Jersey: 

Fogel-Magill Technics and Begg’s Differential Ferces of Thin Wires in 

the Use of the Edgewise Arch. 


P. Ben Johnson, New Kensington, Pennsylvania, U. 8. A.: 
Treatment of Class ITI. 


Burton H. Hoffman, Buffalo, New York, U. 8. A.: 
Presentation of Cases and of Treatment Techniques. 


The social program had been well arranged by the Organizing Committee. On Wednesday, 
April 26, there was a reception at the Restaurant Viveros, where participants were welcomed 
by Dr. and Mrs. Cervera and the other members of the Organizing Committee. At the 
opening session the College of Dentists offered a Spanish wine, and on the second day of 
the meeting another wine was offered at the Town Hall by the Mayor and Councillors. The 
closing banquet was held in the Astoria Hotel, with Dr. Professor Juan Majies of Madrid 
acting as master of ceremonies. 

The program planned for the ladies included visits to the furniture works of Mariano 
Garcia, the ceramics factory of Manises, La Hispania, a 5 o’clock tea at the Restaurant of 
the Gardens of the Royal Ponds, a fashion show organized by the firm of Sagalé in the 
Gardens of the Royal Ponds, museum visits, and a visit to the Silk Exchange. 

On Sunday, after three days of hard work, there was a ‘‘gastronomical-touristical- 
Valencian’’ day, which began with Mass in the Chapel of the Holy Cup of The Last Supper 
in the Cathedral of Valencia. This was followed by a trip to Alcira, where visitors admired 
the orange groves and the vista of the whole Jucar Valley with its citrus woods. After a 
visit to the Avidose Farm with its ultramodern fowl-raising installation, the group went to 
Gandia. There, at the Bayrén Hotel, the typical rice plate of the Valencian region and other 
regional dishes were served. The party returned by way of the coastal road, where the scent 
of orange blossoms filled the air, past green rice fields, by the only big lake in Spain (the 
Albufera), and along the pine woods of Saler. 

The eighth annual meeting of the Society will be held in Seville, under the chairmanship 
of Dr. Ernesto Vilches. Dr. José Lobera Rubio will preside over the 1963 meeting, which 


will be held in Zaragoza, 
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Lancaster Cleft Palate Clinic 


Graduate trainingship grant awards through the Department of Health, Education, 
and Welfare, National Institute of Dental Research, are available to qualified persons in 
the fields of medicine, dentistry, speech, and special education. 


The course, which will be given Oct. 9 to 12, 1961, deals with the habilitation/rehabilita- 
tion program of persons with oral-facial-speech handicaps. 


All inquires concerning the program should be addressed to Robert T. Millard, Pro- 
gram Director, Lancaster Cleft Palate Clinic, 24 N. Lime St., Lancaster, Pennslyvania. 


Columbia Unversity 


The School of Dental and Oral Surgery announces the following courses for qualified 
orthodontists : 


Twin-Wire Appliance Therapy. Dec. 4 to 8, 1961. Joseph E. Johnson and associates. 
Edgewise Appliance Therapy. March 5 to 10, 1962. Clifford L. Whitman and as- 
sociates. 
Applied Roentgenographic Cephalometry. March 14 to 16, 1962. Henry I. Nahoum. 
Segmented Arch Technique. April 2 to 6, 1962. Charles J. Burstone and associates 
from the University of Indiana. 
‘ For further information, write to Dr. Joseph A. Cuttita, Chariman, Postgraduate Ad- 


missions, Columbia University School of Dental and Oral Surgery, 630 West 168th St., New 
York 32, New York. 


Washington University 


Washington University School of Dentistry announces that a course in the ‘‘Twin-Wire 
Technie’’ will be given Oct. 9 to 13, 1961, under the direction of Dr. Joseph E. Johnson. 


The course will begin at 8:30 A.M. on Monday, October 9, at the School of Dentistry, 4559 
Seott Ave., St. Louis, Missouri. 


Umversity of Kansas City 


The University of Kansas City School of Dentistry will hold its second annual ortho- 
dontic seminar at the Camelback Inn in Phoenix, Arizona, Nov. 5 to 8, 1961. 
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Lenox Hill Hospital 


Future meetings of the Orthodontic Staff of the Lenox Hill Hospital in New York City 
will be held at 8:15 P.M. in the Doctor’s Lecture Hall as follows: 


Wednesday, Oct. 25, 1961 
Therapy as Advocated by Richard Barrett. Florence A. Glatt, speech therapist. 
Wednesday, Jan. 24, 1962 


Dr. Viken Sassouni, speaker. 


Wednesday, April 25, 1962 


Dr. James Jay, speaker. 


Notes of interest 


Ali M. Aram, D.M.D., announces the opening of his office at 540 Lynn Fells Parkway, 
Melrose, Massachusetts, practice limited to orthodontics. 

Joseph Bass, D.D.S., announces the continuation of the orthodontic practice of the late 
Dr. John E. Sage at the Flushing Medical Building, 42-27 Union St., Flushing, New York. 

Carmine A. Durzo, D.D.S., M.S., announces the opening of his office at Mosside Medical 
Building, 2545 Mosside Blvd., Monroeville, Pennsylvania, practice limited to orthodontics. 

Leonard 8. Fishman, D.D.S., announces the opening of his office for the exclusive prac- 
tice of orthodontics at 717 East Genesee St., Syracuse, New York. 

Martin S. Goldberg, D.D.S., M.S.D., announces the opening of his office at 34 South High 
St., West Chester, Pennsylvania, practice limited to orthodontics. 

James G. Rayes, D.D.S., M.S., announces the opening of his office at 11 North Jefferson 
St., Clearwater, Florida, practice limited to orthodontics. 

Robert M. Rubin, D.M.D., M.S., announces the opening of his office for the practice of 
orthodontics at Suite 10, Glover Professional Bldg., 110 Maycox Ave., Wards Corner, 
Norfolk, Virginia. 

Richard R. Rutter, D.D.S., announces the opening of his office at 777 Welch Rd., Palo 
Alto, California, practice limited to orthodontics. 

Kenneth K. Shephard, D.D.S., announces the removal of his office to 511 Citizens 
Bldg., West Palm Beach, Florida, practice limited to orthodontics. 

Jack E. Sturdivant, D.D.S., M.S., announces his association with Maynard A. Ukena 
D.D.S., M.S., at 614 Kellog Ave., Ames, Iowa, practice limited to orthodontics. 

Dr. Clifford L. Whitman and Dr. Cornelius A. MeGlennon announce the removal of their 
office to 940 Main St., Hackensack, New Jersey, practice limited to orthodontics. 


Forthcoming meetings of the American Association of Orthodontists: 


1962—Statler Hotel, Los Angeles, California, April 28 to May 3, 
1963—Hotel Fontainebleau, Miami Beach, Florida, May 5 to 9. 
1964—-Palmer House, Chicago, Illinois, May 10 to 14. 
1965—Dallas Statler-Hilton, Dallas, Texas, April 25 to 30. 
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Officers of Orthodontic Societies* 


The American Journal of ORTHODONTICS is the official publication of the 
American Association of Orthodontists and its component societies. The Edi- 
torial Board of the JouRNAL is composed of a representative of each of the 
component societies. 


American Association of Orthodontists Next meeting April 28-May 3, 1962, Los Angeles 


President, Dallas R. McCauley, 410 South Beverly Dr., Beverly Hills, Calif. 
President-Elect, J. A. Salzmann, 654 Madison Ave., New York, N. Y. 
Vice-President, J. Lyndon Carman, 501 Republic Bldg., Denver, Colo. 
Secretary-Treasurer, Ear] E. Shepard, 225 South Meramec, Clayton, Mo. 


Central Section of the American Association of Orthodontists Next meeting Oct. 1-3, 1961, Minneapolis 


President, Henry E, Colby, 1850 Medical Arts Bldg., Minneapolis, Minn. 
Seoretary-Treasurer, Kenneth E. Holland, 1016 Sharp Bldg., Lincoln, Neb. 
Director, G. Hewett Williams, 811 Elm St., Winnetka, Il. 


Great Lakes Society of Orthodontists Next meeting Nov. 26—Dec. 1, 1961, Miami Beach 


President, Paul V. Ponitz, 914 Security Bank Bldg., Battle Creek, Mich. 
Secretary, Edward A. Cheney, 2900 Grand River, Lansing, Mich. 
Director, Harlow L. Shehan, 601 Jackson City Bank Bldg., Jackson, Mich. 


Middle Atlantic Society of Orthodontists Next meeting Oct. 1-3, 1961, Atlantic City 


President, Paul V. Reid, 1501 Medical Arts Bldg., Philadelphia, Pa. 
Secretary-Treasurer, Charles 8. Jonas, Mayfair Apts., Atlantic City, N. J. 
Director, Louis E. Yerkes, 825 Linden Ave., Allentown, Pa. 


Northeastern Society of Orthodontists Next meeting Oct. 29-31, 1961, Rochester, N. Y. 


President, Irving Grenadier, 888 Grand Concourse, New York, N. Y. 
Secretary-Treasurer, David Mossberg, 36 Central Park 8., New York, N. Y. 
Director, Norman J. Hillyer, 230 Hilton Ave., Hempstead, L. I., N. Y. 


Pacific Coast Society of Orthodontists Next meeting February, 1964, Las Vegas 


President, Herbert V. Muchnic, 435 N. Roxbury Dr., Beverly Hills, Calif. 
Secretary-Treasurer, Warren A. Kitchen, 2037 Irving St., San Francisco, Calif. 
Director, William 8, Smith, 2530 Bissell Ave., Richmond, Calif. 


Rocky Mountain Society of Orthodontists 


President, Louis J. Williams, 9th & Center Sts., Casper, Wyo. 
Secretary-Treasurer, Hubert J. Bell, Jr., 230 Mercantile Bank Bldg., Boulder, Colo. 
Director, Louis J. Williams, 9th & Center Sts., Casper, Wyo. 


Southern Society of Orthodontists Next meeting Nov. 5-8, 1961, St. Petersburg 


President, Charles E. Harrison, 362 Sixth St., 8., St. Petersburg, Fla. 
Secretary-Treasurer, William H, Oliver, 1915 Broadway, Nashville, Tenn. 
Director, Boyd W. Tarpley, 2118 Fourteenth Ave., 8., Birmingham, Ala. 


Southwestern Society of Orthodontists Next meeting Oct. 22-25, 1961, Dallas 


President, Bibb Ballard, 7713 Inwood Rd., Dallas, Texas 
Secretary-Treasurer, Tom M. Matthews, 8215 Westchester Dr., Dallas, Texas 
Director, Nathan Gaston, 701 Walnut St., Monroe, La. 


American Board of Orthodontics Next meeting April 23-28, 1962, Los Angeles 


President, J. A. Salzmann, 654 Madison Ave., New York, N. Y. 

Vice-President, B. F. Dewel, 708 Church St., Evanston, II. 

Secretary, Alton W. Moore, University of Washington School of Dentistry, Seattle, Wash. 
Treasurer, Paul V. Reid, 1501 Medical Arts Bldg., Philadelphia, Pa. 

Director, Frank P. Bowyer, 608 Medical Arts Bldg., Knoxville, Tenn. 

Director, Nathan G. Gaston, 701 Walnut St., Monroe, La. 

Director, Richard M. Railsback, 1333 Grand Ave., Piedmont, Calif. 


*In order to keep this list up to date, the editor depends on the various sectional editors to 
notify him immediately of changes in officer personnel. 
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ancy at this point. 


or the pagination is incorrect. 
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TWIN BRAC CKETS—Edgewise 


with soldered backs for precision mounting 


Short (. 


091”) 


Medium (.140”) 


Long (.170”) 


STRAIGHT TEMPERABLE BAND STRIPS WITH TWIN BRACKETS 


Ordering 


—Edgewise— code No. 


|: 


G-11N 
G-1T™ 
G-1TL 

G-2TN 
G-2T™ 


.003” x 125” x 134” (narrow) 
003” x 125” x 14" (medium) 
003” x .125” x 14" (long) 
.004” x .125” x 14” (narrow) 
004” x .125” x 1344” (medium) 
G-2TL x .125” x 124” (long) 
G-16TN .004” x .094” x 134” (narrow) 
G-16TM .004” x .094” x 14 (medium) 
G-16TL .004” x .094” x 14” (long) 


Ordering 


Code No. 


G-17TN .005” x .094” x 134” (narrow) 
G-17TM .005” x .094” x 124" (medium) 
G-17TL .005” x .094” x 13{“ (long) 
G-18TN .004” x .125” x 2” (narrow) 
G-18TM .004” x .125” x 2” (medium) 
G-18TL .004” x .125” x 2” (long) 
G-19TN 005” x .094” x 134" (narrow) 
G19-TM .005” x 094” x 134” (medium) 
G-19TL .005” x .094” x 14” (long) 


CONTOUR BAND STRIPS WITH TWIN BRACKETS 
(All Made of Temperable Precious Metal) 


ANTERIOR CONVEX BAND. STRIP* 


G-7TN .004” x 4" x 14" (narrow) 
G-7TM .004” x 4" x 14" (medium): 


G-7TL 


004” x yu x (long) 


BICUSPID CONTOURED STRIP** 
G-9TN 134" long (narrow) 
G-9TM 134" long (medium). 


G-9TL 


“Designed by Or. J. W. Adams 


1%" long (long) 


CUSPID CONTOURED STRIP** 
G-12TN 134” long (narrow) 

G-12TM 134" long (medium) 

G-12TL 134” long (long) 

MOLAR CONTOURED STRIP** 
G-14TN 214” long (narrow) 

G-14TM 24" long (medium) 

G-14TL 214” long (long) 


**Designed by Dr. W. 8. Downs 


BRACKETS Edgewise WITH 
DOUBLE ROTATING ARMS 


These brackets, designed by Dr. Paul D. Lewis, are particu- 
larly useful to increase stability from three points of contact. 
Like all Aderer precious metal brackets, they are machined to the close toler- 
ance of fine precision instruments, are extremely strong and high fusing. Avail- 
ole in m short or long; also mounted on straight or contoured wane. Prati 


SEND FOR ILLUSTRATED PRICE LIST 


JULIUS ADERER, INC. 


5 SOUTH WABASH AVENUE 


21-25 —44TH AVENUE 


LONG ISLAND CITY 1, N. Y. 


September, 1961 
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FOR SALE. Orthodontic practice in a western suburb of 
Chicago. Edgewise training essential. This is an excellent 
opportunity for a graduate orthodontist to earn a high in- 
come the first year, in a rapidly developing, exclusive area. 
Replies confidential. Please reply to Box AJ, American Journal 
of Orthodontics, 3207 Washington Bivd., St. Louis 3, Missouri. 


@ Phoenix needs experienced Orthodontist. 
New medical building Northwest area of 
Phoenix has opening. Dentists in building 
will refer business. Location in center of 
population. Bethany Medical Bldg., Pent- 
house, 444 West Camelback, Phoenix, Ariz. 


130 CARRIE ST. 
SAN JOSE, CALIFORNIA 


VIRGINIA—Wanted an associate or a 
buyer for a_ well-established orthodontic 
practice, grossing nearly six figures. Write 
Box RM, American Journal of Orthodontics, 
3207 Washington Blvd., St. Louis 3, Mis- 


souri. 


ORTHODONTIST—University trained in 
Edgewise Technique desires association, loca- 
tion or purchase of practice. Have Arizona 
and California boards. Military obligation 
complete. Write Box BE, American Journal 
of Orthodontics, 38207 Washington Blvd., 
St. Louis 3, Missouri. 


Buy from your dealer 


WANTED: To obtain preceptorship 
with Orthodontist in California. Write 
Box CM, American Journal of Ortho- 
dontics, 3207 Washington Blvd., St. Louis 
3, Missouri. 


ORTHODONTIST—University trained in the Angle Edgewise 
Technique with advanced degree desires association leading to 
partnership, location, or purchase of practice in Indiana or 
Illinois. Will take other state boards. Send full particulars 
to Box KB, American Journal of Orthodontics, 3207 Wash- 
ington Bivd., St. Louis 3, Missouri. 


WANTED. An associate in the practice of ortho- 
dontics in the Saint Lovis area. No investment 
required and chance for partnership at future 
date. Reply to Box EH, American Journal of 
Orthodontics, 3207 Washington Blvd., St. Louis 
3, Missouri. 


a. 
_ 


with 


THE RICHMOND ORTHODONTIC STRESS AND TENSION GAUGE 
3 ways to accurately measure the FORCES and PRESSURE exerted. 
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FLORIDA licensed Orthodontist, University trained 
in all techniques desires association, partnership, 
or purchase of practice. Reply to Box BR, Amer- 
ican Journal of Orthodontics, 3207 Washington 
Boulevard, St. Louis 3, Missouri. 


MANUFACTURED 
AND COPYRIGHTED BY 


ORTHODONTIST—University trained in all tech- 
niques desires association or partnership, li- 
censed in Maryland and Pennsylvania. Reply 
to Box JW, American Journal of Orthodontics, 
3207 Washington Bivd., St. Louis 3, Missouri. 
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C. Philip Adams “The Design and 
Construction of Removable Ortho- 
dontic Appliances.” New Revised 
2nd Edition. $5.50. 


P. R. Begg “Differential Force in Or- 
thodontic Treatment.” Reprint from 
A.J.O. July, 1956. 4 Reprints, 1954 
A.J.O. All 5 Reprints. $6.00. 


Haup!], Grossman and Clarkson 
“Functional Jaw Orthopedics” Trans- 
lated from the German. $9.50. 


Prof. A. M. Schwarz “Rontgenostat- 
ics" Text and Figures in English. 
This work is the perfection of Paul 
Simon’s_ revolutionary system of 
“Gnathostatics” . . . . . $7.00 


LEO L. BRUDER 


95 Hanson Place, Dept. 66 
Brooklyn 17, N. Y. 


Specializing in 
OUT OF PRINT AND HARD TO GET DENTAL 
BOOKS AND JOURNALS 


ORTHODONTIST seeks part time employment in 
the Los Angeles area. M.S. degree. Edgewise 
training. Reply to Box UU, American Journal 
of Orthodontics, 3207 Washington Bivd., St. 
Louis 3, Missouri. 


ORTHODONTIC practice for sale. A _ healthy, 
growing practice located in western Pennsyl- 
vania. Area has a large drawing population. 
Please reply to Box JH, American Journal of 
Orthodontics, 3207 Washington Blvd., St. Louis 


3, Missouri. 


ORTHODONTIST for group practice in 
Southern California, Must have California 
Board’s formal Edgewise training. Starting 
salary $18,000 per annum. Write Box LL, 
American Journal of Orthodontics, 3207 
Washington Blvd., St. Louis 3, Mo. 


Orthodontist Wanted; formal edgewise training re- 
uired; central Wisconsin. Starting September, 1962, 
or 20 month period; excellent salary with per- 
ee < gross; modern office with 2 trained 
—, Present orthodontist returning to school. 
ply Box LD, American Orthodon- 


tics, 3207 Washington Blvd., St. Louis 3, Missouri. 


Sntroducing 
The Lewis Bracket 


This regular edgewise bracket with 
double rotating arms may well aid the 
ushering of a new era into ortho- 
dontics. Designed by Dr. Paul Lewis, 
it is one of the few ideas advanced in 
recent years that definitely makes work 
easier for the busy orthodontist of 
today. A few of the advantages 


gained with this bracket are— 


@ No staples are necessary. 


@ Rotation of teeth is effected 
early in treatment by light, 
round archwires and conven- 
tional ligature ties. 


@ Once the rotated tooth has 
been corrected, its new position 
is maintained by the rotating 

arms. 


@ Greater control of the teeth is 
possible from the starting 
small round archwires to the 
edgewise, therefore less sore- 
ness. 


Available in two sizes, short and long. 
Write for descriptive literature. 


THE WILKINSON COMPANY 


Box 303 
SANTA MONICA, CALIF. 
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save 
echair time 


Perfect your skills and techniques in treating pediatric patients 


Just Published! New 2nd Edition Cohen 


Since you treat many pediatric patients in orthodontic 
practice, you may find it extremely helpful to have 
a definitive knowledge and sound understanding of 
the various special techniques needed in all phases 
of pediatric 

The new 2nd edition of PEDIATRIC DENTISTRY 
can assist you in perfecting your skills and techniques 
in treating children and help you save valuable chair 
time. With this book at your fingertips you can re- 
view the most modern practical procedures for han- 
dling routine cases and, more importantly, all the 
special and unusual problems that every dentist meets 
occasionally. 

Written by the well known pedodontist, M. Michael 
Cohen, D.M.D., and 16 collaborators, this book is 
the most complete volume on the subject in print. 
This up-to-date 2nd edition has been extensively re- 
vised. It now includes: 


@ An entirely new chapter on operative dentistry 
well illustrated with drawings and photographs 


PEDIATRIC DENTISTRY 


showing techniques of operative dentistry and et- 
dodontic techniques for the preservation of per- 
manent teeth. 


@ Valuable new information on periodontal disturb- 
ances in childhood including a detailed method o! 
treatment to combat gingivitis—so prevalent in 


children. 


@ Practical discussions of simple appliances used to 
maintain the dental arch and prevent malocclusion 


@ A timely summation of the most modern methods 
of care and treatment of the handicapped child 
including medication and operating room ane 
thetic. 


By M. MICHAEL COHEN, D.M.D., Assistant Clinical Pro- 
fessor of Oral Pediatrics, Tufts University School of Dental 
Medicine, Boston, Mass.; and 16 collaborators. Jus! 
published. 2nd edition, 570 pages, 63%,” x 9", 41? 
illustrations, including 9 in color. Price, $15.00. 


Order Your Copy on 30 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard 


St. Louis 3, Missour 
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We Offer a Time Saving Service 
to the Orthodontist and the 
General Practitioner. 


STUDY MODELS of Perfection 
(Artistically Hand Sculptured 
and Accurately Articulated) 
Hand Polished and Printed to 
Your Specifications. 


2067 BROADWAY 
NEW YORK 23, N. Y. 
TRAFALGAR 7-4925 


COAST-TO-COAST-SERVICE 


Interesting information available upon request. 


proven, widely accepted 


TRY 


of pe oh 

teiner eadgear 

disturb- 1. Direction of force varied by simple ad- 

athod of justments. 

Ment in 2. Amount of force varied as desired by 

selection of standard types of ligatures. 

“ 3. Maximum patient cooperation assured 

— because of ease of application and use. 

on 4. Can be used repeatedly by sterilization 

1c of button mechanism, and replacement 

wa of ribbon assembly at a very nominal cost. 
9. Precision workmanship guaranteed. 

*" a Brochure and price information on request 

f Denta 


SPECIALIZING IN RETAINING 


APPLIANCES AND MODELS 


OLYMPIC LABORATORIES 


Serving the Orthodontist exclusively for over 20 years 
| 995 SOUTH WESTERN AVE., LOS ANGELES 6, CALIFORNIA 
Phone: REpublic 3-1658 


ny 


ssouri 
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Fig. 1322. Electron micrograph of oligoden- 
droglioma. Several neoplastic cells with 
abundant pale cytoplasm are arranged near 
a blood vessel (lower right). Mitochondria 
are especially prominent in cell at left of 
blood vessel. (x5,000.) (Courtesy Dr. Sarah 


Fig. 1325. Electron micrograph. Cellular 
processes and cells forming this optic nerve 
glioma are strikingly similar to those of 
gliosis. From child 6 years of age. (x7,000.) 
(Courtesy Dr. Sarah Luse.) This illustration 
appears 40% larger in the book. 


Luse.) This illustration appears 40% larger 
in the book. 


One of the most up-to-date, thorough and 
authoritative books on general pathology 
in print today 


we : .. New 4th Edition! PAT H O L O G 7 


This new 4th edition of PATHOLOGY is one of the most complete and 
detailed one-volume works of its kind—encompassing general pathology, 
special or organ pathology, and surgical pathology. In preparing this re- 
vision, W.A.D. Anderson, M.D., has followed the exceptionally successful 
format of previous editions and again surrounded himself with 34 well 
qualified pathologists and authors to produce a well rounded book that is 
authoritative, up-to-date and accurate in every detail. 


Virtually every part of the book has been extensively revised, and several 
areas have been completely rewritten. You will be particularly pleased to 
find that in this new 4th edition special attention is given to radiation 
effects, oral and dental diseases, viral diseases, and tropical and parasitic 
diseases. New chapters have been added on mesenchymal tumors of the 
soft tissues and hypersensitivity diseases. New findings and newly recog- 
nized conditions have been stressed throughout this new edition, and in 
particular in those areas where additional Tindale is of clinical signifi- 
cance. 


With the addition of more than 90 new illustrations, equal in quality 
to the photographs shown above, this book continues ao one of the 
most profusely and most effectively illustrated books on this subject. Among 
other changes which give Dr. Anderson’s classic work a truly modern 
look is the new, larger page size. 


Edited by W. A. D. ANDERSON, M.A., M.D., F.A.C.P., F.C.A.P. Written by 35 


contributors. Published August, 1961. 4th edition. 1389 pages, 7/4” x 1012”, 
1385 illustrations, 7 color plates. Price, $18.00. 


Order on 30 Day Approval from 


The C.V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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BARGER MODEL As lid box com- 
BOX PRICE LI partments for individual casts and measures 
of 50 11"x7"x2". Available for immediate shipment. 


per box 40c. Neat clean storage 

In lots of 100, Keep serial casts together 

per box 35c. Fits standard office cabinets 

F.O.B. Elkhart, . «4 © Attractive black leatherette finish with brass pull 


oe “4 and label holder. 
Packed 50 boxes et holder 


per shipping case. 


Each Funt Model Box has two sliding 
drawers with four cells in each drawer. 
Boxes can be stacked as desired and yet 
each drawer can be pulled open as needed 
without disturbing boxes that may be 
above or below it. 
@ Each sliding drawer holds four casts —8 
bas FUNT MODEL BOX 
© Color-coded index tabs included for use in PRICE LIST 
case identification In lots of 50—100, 
@ Size 114%” x 74%” x 1%” with 2 drawers each er box 75¢ 
containing 4 separate cells. lots of 150-500 
Convenient portability for home, group studies 
Smart black leatherette exterior with brass box 70¢ 
pull and label holders In lots of 550—1,000, 
per box 65¢ 


) R BOX AND PRINTING CORPORATION 
1511 West Lusher Avenue Elkhart, Indiana 


Quality with Economy 


Clinically proved oral 
penicillin therapy that 


costs your patients less 


PENTIDS 


Squibb Penicillin G Potassium 


Available in these convenient dosage forms: Pentids 
‘400’ Tablets (400,000 u.) + Pentids ‘400’ for Syrup 
(400,000 u. per 5 cc. when prepared) + Pentids Tablets 
(200,000 u.) + Pentids for Syrup (200,000 u. per 5 cc. 
when prepared) + Pentid-Sulfas Tablets (200,000 u. 
with 0.5 Gm. triple sulfas) + Pentid-Sulfas for Syrup 
(200,000 u. with 0.5 Gm. triple sulfas per-5 cc. when 
prepared) + Pentids Capsules (200,000 u.) + Pentids 
Soluble Tablets (200,000 u.) 


full information, 
see your Squibb 
or Product Brief. Squibb Quality 
the Priceless Ingredient 


‘PENTIOS’@ ANO ‘PENTIO*® ARE SQUIBB TRADEMARKS. 


September, 1961 
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Preserve Your Journals 
With This 


4 esse 4 ones 


Volume File 


Specially designed and produced for 
American Journal of Orthodontics, this file 
will keep one volume, or twelve issues, clean, 
orderly and readily accessible. Picture this 
distinctive, sturdy Volume File on your book- 
shelf. Its rich red and green Kivar cover 
looks and feels like leather, and the 16-carat 
gold leaf hot-embossed lettering makes it a 
fit companion for your finest bindings. 


e55e jones Box Corporation 


The Volume File is reasonably priced, in 
spite of its costly appearance. It is sent post- 
paid, carefully packed, for $2.50 each. Most 
subscribers will find it more convenient and 
economical to order 3 for $7.00 or 6 for 
$13.00. When ordering specify file for 
American Journal of Orthodontics. Send 
check with order. Satisfaction guaranteed. 
Can be sent to U.S. and Possessions only. 
For prompt shipment, order direct from 


(Since 1843) 


P.O. BOX 5120, PHILADELPHIA 22, PENN. 


Open-View Unique Occlusal 
Interlocks* 


Dent-Spec 2-Piece Tooth 
Positioner* 


““centric’’ occlusal interlocks. 


functional mouth-guard. 
arch, or on both arches. 
retainers. 


DENT-SPEC LABORATORIES, Inc. 
131% MT. AUBURN STREET 
CAMBRIDGE, MASS. UN 4-4728 


Dent-Spec Laboratories, Inc., unconditionally 
guarantees the accuracy of fit of all appliances. 
Fine materials and workmanship are a part of | 
every case. All work is begun the day it is re- 
ceived and returned to you in the shortest possible I 
time. All appliances are delivered in attractive | 
retainer box. Please mark insertion date so that . 


we can comply with your appointment schedule. 


Dent-Spec 1-Piece Tooth 


DS TWO-PIECE RUBBER TOOTH POSITIONER 
WITH UNIQUE “CENTRIC” INTERLOCKS 
A two-piece rubber finishing appliance with unique 
This new appliance serves 
as a tooth-positioner, a working retainer and as a 
It can be worn singly on one 
Eliminates need for final 


Depend on DENT-SPEC 
LABORATORIES 


for: 


@ ACRYLIC APPLIANCES 
@ RUBBER APPLIANCES 
@ DS PERIODONTAL SPLINTS 
@ SPACE MAINTAINERS 


@ INDIRECT BANDING 
SERVICE 


@ PRINTED PRODUCTS 
(Orthodontic Profession) 


Positioner 


RX, by prescription only 
*PATENTS APPLIED FOR 
Gentlemen: 


461 


[-] Please send material on DS 2-Piece Tooth Posi- 
tioner. 


(_] Please send complete information on all Dent- 
Spec Laboratories Services and Products. 


NAME 
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The C.V. MOSBY Company 


proudly invites you to become 
a charter subscriber to 


THE LIBRARY OF CURRENT 
ORTHODONTIC TECHNIQUES 


It is with justifiable pride that 


The C. V. Mosby Company invites you to become a charter 

subscriber to THE LIBRARY OF CURRENT ORTHODONTIC 
TECHNIQUES. Conceived and created to help the orthodontist 
broaden his understanding of the most widely used techniques, 

this Library can provide the complete and practical knowledge of each 
technique and appliance necessary to its application to orthodontic 

practice. Regardless of your personal belief in appliance 

philosophy, only by understanding the advantages and limitations 

of each of these techniques and appliances can you evaluate 

the effectiveness of your present procedures. 

Initially, the Library will consist of three books: 

Shepard, TECHNIQUE AND TREATMENT WITH THE 
TWIN-WIRE APPLIANCE—Just Published ; 

Tarpley, TECHNIQUE AND TREATMENT WITH THE LA- 
BIOLINGUAL APPLIANCE—Just Published ; 

Thurow, EDGEWISE TECHNIQUE—Ready in October, 1962. 
Other relevant books will be added to this Library as they become available. 


Reserve Your Copies of the First Three Books in 
This Library Now! Complete the Form Below. 


The C. V. Mosby Company 

3207 Washington Blvd., St. Lovis 3, Missouri 

Please enroll me as a charter subscriber to THE LIBRARY 
OF CURRENT ORTHODONTIC TECHNIQUES and reserve for 
me a copy of each of the new books. | understand that 
each book will be sent on approval immediately upon 
publication and that | will be billed for each one indi- 
vidually at the time of publication. 


(Tentative for the first three books in the Library—$30.00.) 


4 
34 
1, in 
Dost- 
Most q 
and 
| for 
for : 
Send 
teed. | 
only. | 
n 
| 
461 
osi- | 
»nt- 
4 
Page 33 


An up-to-date, illustrated 
guide to the use of one of 


the most important tech- 


niques of 7 our speciality Fig. 141. Combination of compressed ol 
spring and intermaxillary elastic traction used 
in posterior molar movement. 


Just Published! Shepard 


TECHNIQUE AND TREATMENT WITH THE 
TWIN-WIRE APPLIANCE 


Here is the first book in the English language devoted exclusively to a definitive study 
of the twin-wire appliance. It can give you a comprehensive and practical under- 
standing of the advantages of using this appliance. 


This practical guidebook can give you the complete understanding of this technique 
necessary to its application in your own practice—from a detailed description of the 
types of movement supplied by the appliance through a full discussion of its mechanical 
fabrication, to its actual application to the teeth and a summary of possible results of 
this technique of orthodontic therapy. 


In writing this authoritative and comprehensive new book the author, Earl E. Shepard, 
D.D.S., consulted at length with Joseph E. Johnson, D.D.S., the originator of this 
appliance. 


Whether or not you contemplate introducing this technique into your personal 
treatment routine, this authoritative publication can help you to evaluate your own 
procedures and keep you informed on a method of orthodontic mechanotherapy that 
is successfully being applied by many of your colleagues. 


By EARL E. SHEPARD, D.D.S., F.A.C.D., F.1.C.D., Professor of Clinical Orthodontics and Chairman of the 
Department of Orthodontics, Washington University, St. Louis, Missouri. 


Fig. 131. A, Space closer used on end section Fig. 131. B, Space closer used on end section 
of mandibular twin-wire labial arch. of maxillary twin-wire labial arch. 
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Fig. - 182—Top, Left: ann horizontal posterior curved auxiliary speing. Right, horizontal posterior recurved 
auxiliary spring. Fig. op, Right: Labial nce with — dicular curved auxiliary springs and _inter- 
maxillary rubber band Toole of .035 wire. Fig. 184—Bottom, E Left to right, labial arch with horizontal 
right angle auxiliary spring, intermaxillary hook, perpendicular loop auxiliary spring, mandibular rubber band 
hook and labial arch tied in at buccal tube. Fig. 185—Bottom, Right: Left and right, horizontal posterior 
recurved auxiliary spring. Center, perpendicular straight auxiliary spring. 


The 2nd monograph in the series describing 
another important orthodontic technique 


Just Published! Tarpley 


TECHNIQUE AND TREATMENT WITH 
THE LABIOLINGUAL APPLIANCE 


There has been a constant interest and growing demand for more information on the 
labiolingual technique since the first book on this subject was published 20 years ago. 
Many new ideas have been added to the technique during this time, although the 
basic principles of anchorage and appliance construction remain the same. 


This new book, written by one of the recognized experts in this technique,Boyd 
W. Tarpley, D.D.S., introduces many of the new ideas for use of this appliance. 
At the same time it provides a basic, complete and step-by-step guide to all of the 
procedures for the construction and use of this appliance for the orthodontic specialist. 
Each step is well illustrated with instructive photographs. Definitive treatment 
planning and descriptions of treatment is given. 


Since there are many excellent texts on diagnosis available to orthodontists, no direct 
discussion of this subject is included in this new book; rather, diagnosis is discussed 
indirectly throughout the book. It is recognized that accurate treatment planning 
and treatment must be preceded by an adequate diagnosis. 


By BOYD W. TARPLEY, B.A., D.D.S., Professor and Chairman, Department of Orthodontics, University of 
Alabama School of Dentistry, Birmingham, Ala. 


The C.V. MOSBY Company 


3207 Washington Boulevard St. Louis 3, Missouri 
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INDEX TO ADVERTISERS 


Baker Solders 
Engelhard Industries, Inc. __------~ 2 


CephalometriX 
Moss X-ray and Medical Equipment 


Chromex 
Gilbert W. Thrombley, Inc, 


Deepep Wire 
Handy & Harman 


Dontrix 
Precision Enterprises 


DS Two-Piece Rubber Tooth Positioner 


Dent-Spec Laboratories, Inc. _.---_ 


Edgewise Brackets 
Unitek Corporation 


Extraoral Traction Appliances 
Orthoband Company, Inc, 


Hawley Retainer 
Orthodontic Specialties Laboratory _ 


Heat Treating Paste 


Rocky Mountain Metal Products 
Company 


Kenalog in Orabase 
E. R. Squibb & Sons 


Lewis Bracket 
The Wilkinson Company 


Model Boxes 
Barger Box & Printing Corporation 


Orthodontic Brushes 
Bi-Po Company 19 


Orthodontic Classified Advertisements 
26, 27 


Orthodontic Services 
Rocky Mountain Metal Products 
Orthodontic Services 
Barnet Jaffe 


Orthodontic Supplies 
Betta Orthodontic Supplies 


Out of Print and Hard to Get Dental 
Books & Journals 
Leo L. Bruder 


Pentids 
E. R. Squibb & Sons 


Preformed Ligature Wire 
Dental Corporation of America __-. 15 


Py-co-pay 
Block Drug Company, Inc. ~~----~~ 17 


Qwik-Wing Edgewise Brackets 
Rocky Mountain Metal Products 
Company 


Redi-Base 


Whitman Laboratories, Inc, ___---- 


Seamless Molar Bands 


The S. S. White Dental Mfg. Co. 
Fourth Cover 


Steiner Headgear 
Olympic Laboratories 


Study Models 
The Cettel Studios 
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While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an 
occasional change or omission in the preparation of this index. 
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Resistance heat-treating can help you obtain greater mechanical advantage 
from arch wires. When applied to Elgiloy, heat ‘‘hardens” it, makes it stiffer 
and more resilient so it will work continuously for you over long periods of 
time. Chrome Alloy Steels do not gain appreciably in temper and spring 
performance, but heating them below the annealing point is important, as 
this “sets” the arch wire in the new position and relieves internal stress 
created by bending. Since the introduction of the first Multi-Purpose Ortho- 
dontic Machines by Rocky Mountain in 1934, RM equipment has been engi- 
neered to perform a variety of necessary appliance fabrication functions. 
For information on the latest equipment and applications, stop by the RM 
Exhibit at your next orthodontic meeting, or arrange to attend one of the 
film-demonstration-workshop programs held occasionally in our New York, 
Denver and San Francisco offices. 


@ ROCKY MOUNTAIN New York DENVER San Francisco 
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The all-new Qwik-Wing features a larger ligating area without 
increasing the overall size or impairing the strength of the 
bracket. This basic form, described below, is incorporated in all 
RM edgewise brackets—single anterior, posterior, siamese, and 
rotation types—in conventional sizes and the light .018 x .025 
channel. All surfaces are milled to provide consistent accuracy 
and tissue-tolerant finish. While many prefer Qwik-Wings pre- 
welded to band materials, those who prefer to do their own 
welding have a choice of obtaining the brackets singly or in 
handy strips of a dozen. 
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As demand at RM seems to predominate for strips, Qwik-Wings 
will be supplied in strips unless singles are specified. Whatever 
your case needs, you will find RM materials the most advanced, 
reliable and versatile. new yorx - DENVER - san Francisco - ROCKY MOUNTAIN 
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THE PHYSICIAN AND THE CANCER PATIENT 


The American Cancer Society is concerned with the total can- 
cer problem. A crucial part of this problem relates to the cancer 
patient and his family. To help the medical profession explore 
ways and means of meeting the patient’s special needs, the scien- 
tific session of the Society’s next Annual Meeting at the Hotel 
Biltmore in New York City, October 23-24, 1961, will be devoted 
to “The Physician and the Total Care of the Cancer Patient.” 
Various specialists will examine the psychological and physical 
problems facing the cancer patient and his family. Consideration 
will be given to such topics as decisions in the early care of the 
cancer patient, counselling the cancer patient, what the patient 
should be told, care of the advanced cancer patient, society’s 

role in service to the cancer patient. 

Through such meetings, the American Cancer Society 
serves the medical profession by providing a forum for 

an exchange of information and experience concerning the 


cancer patient. 
AMERICAN CANCER SOCIETY %$® 
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from S. S. White... 


(Plain Cylindrical Molar Bands) 


24 sizes—.007" thick—.180" wide No. 2 Kit 


EASY TO ADAPT TO SNUG FIT! 


{ No. 1 Kit (40 bands) e Platinum-colored, precious metal alloy 
ie 2 ea.—size 30 through 49 bands . . . annealed for easy workability 
... high ductility. 
No. 2 Kit (64 bands) e Conform equally well to upper and lower 
2 ea.—size 27 through 42 molar bends and contours. 


4 ea.—size 43 through 50 e High-fusing . . . non-tarnishing. 


e Attachments may be soldered at any point, 
without danger of cracking a seam. 


NEW GERMICIDAL KRYPTEX 


Helps prevent decay under bands 


New Germicidal Kryptex contains 0.2% mer- 
curammonium chloride—now combines potent 
germicidal action with great strength and holding 
power ... helps prevent decay under orthodontic 


Orthodontic Package bands. 

Contents: 

¥ |b. bottle powder The color, deep yellow, is easily distinguishable 

20 ec. dispensing bottle of liquid from enamel upon removal of bands . . . speeds 

2 oz. reserve bottle of liquid the ‘“‘clean-up’” procedure. New Germicidal 
$35.00 Kryptex may also be used for filling deciduous 

New Germicidal Kryptex is also teeth, as well as pits and fissures in 6-year molars. 

available in— 

¥ oz. full portion powder.$ 3.00 = Note: Success in cementing orthodontic bands 

|b. bottle powder . . 25.00 


with New Germicidal Kryptex depends upon a 


2 bottle liquid unit . . . 12.50 tacky mix that resembles soft putty. 


THE S. S. WHITE DENTAL MFG. CO. 211 s. 2th st, Phila. 5, Pa 
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